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RN, STENNER NPL CANDIDATE
. " Facility name: U.S. DOE Hanford 300 Area Recejved s 1470 ek

EPA Region: X

Person(s) in charge of the facility: J. J. Keating, Asst. Myr.

Safety, Environment and Security
500 - 376 - 7334
Name of Reviewer: 0. M. Bennett, EPA Region X Date: 8-15-87

General description of the facility:

(For_example: _landfill, surface.impoundment, pile, corta}ner--types -of
hazardous substances; locat1on of the facility; contamination route of
naao; concern; types of information needed for rat1ng, agency action,
atc

The 300 Area Site contains the 316-1, 316-2. 316-3. 316-4, 618-1, 618-2,

618-3, 618-4, 618-5, 618-7, 618-9, 618-12, 618-13, and the Horn Rapids

— | "Solid Waste Disposal sites. The above 600 numbered sites were included |

in the 300 Area because of the1r close proximity to the e 300 numbered

sites. The ground water and surface water are the routes of major

concern. The individual sites listed above are either surface imvound-

ments {i.e., ponds or trenches) or landfills (i.e., land disposal).

The 300 Area is located approximately 3 miles north of the Richland -
city limits.

Sco

s: SM = 65.23 (Sqw = 79.60 Ssw = 80.00 Sa = 0.00)
SfFe = 0.00 '
Soc = 0.00

FIGURE 1
HRS COVER SHEET
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Natijonal Priorities List

Superfund hazardous waste site listed under the )
Comprehensive Environmental Response, Compensation, and Liability Act {CERCLA) as amended in 1986

HANFORD 300-AREA (USDOE)
Benton County, Washington

- _The Hanford 300-Area is adjacent to the Columbia River in the southern
section of the 570-square-mile Hanford Site approximately 3 miles north of the

City of Richland, Benton County, Washington. Since 1943, BHanford has been the

scene of Federal nuclear activities, primarily production of nuclear materials

for national defense.

The U.S. Department of Energy (USDOE)} fabricates nuclear reactor fuel in
the 300-Area, which contains 14 disposal locations. The disposal locations and
plumes of contaminated ground water cover approximately 5 sgquare miles.

An estimated 27 million cubic yards of solid and dilute liquid wastes
comprised of radioactive, mixed, and hazardous constituents were disposed of in
ponds, trenches, and landfills in the 300-Area. USDOE detected uranium in area
springs, wells, and the Columbia River at levels significantly above background.
Almost 70,000 people use ground water and surface water for drinking within 3
miles of the 300-Area.

- _..----EPA,.USDOE, and-the -WashingtonrDepartment of Ecology are jointly developing
an actlon plan that will include the work needed to address this area under the

Superfund program, as well as other work needed to meet permitting, corrective

-action; and compliance requirements of Subtitle C-of the Resource Conservation

and Recovery Act.

U.S. Environmental Protection Agency/Remedial Response Program



NPL CANDIDATE

. £ 1 4 W
Facility name: U.S. DOE Hanford 300 Area  Recejved S

chation: Hanford Site

EPA Region: X

Person(s) in charge of the facility: J. J. Keating, Asst. Mgr.

‘Safety, Environment and Security

- 509 -376 - 7334

Name of Reviewer: D. M. Bennett, EPA Region X Date: 8-15-87

General description of the facility:
(For example: 1landfill, surface impoundment, pile, container; types of

- hazardous substances; location of the facility; contamination route of

najo; concern; types of information needed for rating; agency action,
etc.

The 300 Area Site contains the 316-1, 316-2, 316-3, 316-4, 618-1, 618-2,

618-3, 618-4, 618-5, 618-7, 618-9, 618-12, 618-13, and the Horn Rapids

Solid Waste Disposal sites. The above 600 numbered sites were included

in the 300 Area because of their close proximity to the 300 numbered

sites. The ground water and surface water are the routes of major

__concern. The individual sites listed above are either surface impound-.

pents (i.e., ponds or trenches) or landfills (i.e., land disposal).

The 300 Area is located approximately 3 miles north of the Richland

city limits.

Scores: SM = 65.23 (Sgw = 79.59 Ssw = 80.00 S3 = 0.00)
SFe = 0.00
Spc = 0.00

: FIGURE 1
HRS COVER SHEEY
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HRS Ground Water Route Work Sheet

Site: U.S. DOE Hanford 300 Area 8/15/87
Assigned Multi- Max. Ref.

Rating Factor Value plier Score Score (Section)
-i. Observed Release - - 45 i 45 45 3.1
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------ d release is given a score of 45, proceed to line 4.

bserved rele
bserved rele given a score of 0, proceed to line 2.
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2. Route Characteristics 3.2
Depth to Aquifer of Concern 0 2 0 6
Net Precipitation 0 1 0 3
Se— Permeability of the -- - o 1 ¢ 3
Unsaturated Zone :
Physical State 0 1 0 3
Total Route Characteristics Score 0 15 N
3. Containment 0 1 0 3 3.3
4. Waste Characteristics 3.4
Chemical
a. Toxicity/Persistence 18 1 18 18
Hazardous Waste Quantity 8 1 8 8
Total Waste Characteristics Score 26 26
. 5. Targets : 3.5
Ground Water Use 3 3 9 9
Distance to Nearest Well/ 30 1 30 40
Population Served
Total Targets Score 39 ‘--55 --------- o
-~ 6. If line Is45 (1x4x8) TeTTTTC
If line 1=0 {2x3x4x5) 45630 57330
7. Line 6/57330 * 100 Sc(gw)=  79.59 T
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- - - — -HRS-Surface Water Route Work Sheet
Site: U.S. DOE Hanford 300 Area 8/15/87
Assigned Multi- Max. Ref.
Rating Factor Value plier Score Score (Section)
1. Observed Release 45 1 45 45 4.1

A T A P e D S L R D D A D D D S e - - - - -

1f observed release is given a score of 45, proceed to line 4.
If observed release is given a score of 0, proceed to line 2.

D W D D WS R A W N W ol e i e A ek ol i e A T W D A D A A S A D A U A WP D D N A

s 2. Route Characteristics 4.2
. Facility Slope & Intervening 0 3 0 3
Terrain
1-yr. 24-hr. Rainfall 0 1 0 3
Distance to Nearest Surface 0 2 0 6
Water
Physical State 0 1 0 3
Total Route Characteristics Score 0 15
3. Containment 0 1 0 3 4.3
4. Vaste Characteristics. 7 4.4
a. Chemical
Toxicity/Persistence 18 1 18 18
Hazardous Waste Quantity 8 1 8 8
Total Waste Characteristics Score 26 26
__________ 5. Targets ---"'Zfé'
Surface Water ise 3 3 9 9
Distance to a Sensitive 0 2 0 6
Environment
Population Served/Distance 35 1 35 40
o to Water Intake
Downstreanm
Total Targets Score _ 44 55
6. If line 1=45 (1x4x5) o TTmmmmTTTeYYYt
If Tine 1=0 (2x3x4x5) o 51480 64350

-----——---———------------a--—--——-g------_-----------—--———----————------.
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ROUTE NOT SCORED R
Assigned Multi- Max. Ref.
Rating Factor value plier Score Score (Section)

CEE S ECEREER S T L T S N S E SR E N SRR T SN E S EEE L R EE L S E R R e S E T R EE R EE RS S S

1. Observed Release 6o 1 0 45" 5.1

- e i e D e W e e e e e T e e D o D T D D R A e A R e e

Sampling Protocol:

LY e eeeM-eeSeemeScecs-cesemmeeSSmmmtedcesmesamSasesrresssessssmeans emamanee
R ) X mmm - - n
it If observed release is given a score of 45, proceed-to line 2.
- 1f observed release is given a score of 0, the 52=0. Enter on Line 5.
2. kaste Characteristics 5.2

2. Chemical

Reactivity and 0 1 0 3
Incompatibility
Toxicity 0 3 0 9
Hazardous Waste Quantity 0 1 0 8
Total Waste Characteristics Score 0 20
3. Targets 53
R Population -Within 4-Mile - 0 1 0 30
Radius
Distance to Sensitive o 2 0 6
Environment
Land Use 0 1 0 3
Total Targets Score 0 39




S 52
Groundwater Route Score (Sgw) 79.59 6334.57
Surface Water Route Score (Sgw) 80.00 6400.00
- —Air Route Score {Sa) 0.00 0.00
2 2 2
Sew * Sew * Sa - 12734.57
V& ;€ 42 . )
§gw + st + Sa 112.825
VI o 2
Sgw + st + Sa / 1.73 = Sy = - 65.23

FIGURE 10

WORKSHEET FOR COMPUTING SM

o



DOCUMENTATION RECORDS

-—- FOR-
HAZARD RANKING SYSTEM

INSTRUMENTATIONS: As briefly as possible summarize the information you used
to assign the score for each factor (e.g., "Waste quantity = 4,230 drums plus
800 cubic yards of sludge"). The source of information should be provided
for each entry and should be a bibliographic-type reference, include the
location of the document.

FACILITY NAME: U.S. DOE Hanford 300 Area

LOCATION: Hanford Site, Benton County, Washington

DATE SCORED: 8-15-87

PERSON SCORING: R. D. Stenner, Pacific Northwest Laboratory for DOE

PRIMARY SOURCE(S) OF INFORMATION (e.g., EPA region, state, FIT, etc.):

The information was taken from Department of Energy documents and databases
associated with the Hanford Site, as well as from other publicly available
***** documents -addressing conditions at or in the vicinity of the Hanford Site.
77777777777777777777777 Information-was also gathered through telephone and personal communications
' ~ with responsible individuals {such information is referenced accordingly in
the package).

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION:

Even though air concentrations of some of the constituents of interest can be
detected above background offsite, no air monitoring data were found
sufficient for HRS scoring of the Hanford CERCLA sites. These constituents
of interest detected above background offsite are present in the routine
gaseous effluents from operating faciiities at Hanford. Therefore, the air

route rating factors were not scored.

COMMENTS OR QUALIFICATIONS:

The Department of Energy has completed a preliminary assessment of the
hazardous waste sites located on the Hanford Site. This work served as the
primary basis for developing the scores for the aggregate 300 Area Site.
These preliminary assessment efforts are documented in the “Draft Phase I
Installation Assessment of Inactive Waste-Disposal Sites at Hanford" volumes
and respective addenda which are referenced throughout this package. '

| o @/#
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GROUND WATER ROUTE

1 OBSERVED RELEASE

Contaminants detected (5 maximum):

An observed release from the 300 Area can be verified utilizing uranium as
the contaminant detected. Verification of uranium in ground water beneath
the 300 Area can be established by comparison of background concentrations
and down gradient concentrations. The following table presents the

background and down gradient concentrations (with associated wells and dates)
that substantiate this conclusion.

BACKGROUND DOWN GRADIENT -
Concentrattion ' ~Concentration
Date Hell (pCi/L) Date  _ Well (pCi/L
- 2/20/86 3-8-1 6.6 2 2.3 2/20/86 3-4-10 32 « 5.0
2/20/86 3-8-4 5.1 = 2.1 2/20/86 3-3-1 30 « 4.9

1/29/86 3-4-71a) 42 + 5.3

{a) This well was used to document distance to target ground water well.

---Reference-1; Reference 2, pages 3, 4, 174-176; Reference 3; Reference 4.

attributing the contaminants to the facility:

Most of the facilities in the 300 Area, completed in 1943 and the years
immediately following, were used to support the fabrication of reactor fuel.
The fuel fabrication process forms the zirconium cladding and the uranium-
silicon fuel core from primary material components and bonds the two together
in one operation. The activities here included many technical and service
support functions, as well as fuel manufacturing. As the Hanford production .
reactors were shut down, fuel-manufacturing activities decreased. These

-activities resulted in uranium contaminated waste being disposed of in the

300 Area, and down gradient wells show uranium concentration levels

- significantly above the uranium concentrations found in background wells.

Reference 6, pages 2.24-2.25, Reference 22, Reference 7.
2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Name/description of aquifer(s) of concern:

The aquifer of concern is the unconfined aquifer which is comprised of the
glacio fluvial sediments of the Hanford formation and the late deposits of
the Ringold formation. It generally slopes downward from west to east; depth ..

to ground water is from 10 to 15 meters (34 to 48 feet). It is bounded below
. ) 2 L




-

by either the basalt surface or, in places, the relatively impervious clays
and silts of the lower unit of the Ringold formation. Laterally, the

. .unconfined aquifer is-bounded by the anticlinal basalt ridges that ring the

basin. The Yakima and Columbia Rivers, however, do not entirely transect
these sediments and therefore do not constitute a discontinuity for HRS
Scoring purposes. The basalt ridges above the water table have a low
permeability and act as a barrier to lateral flow of the ground water. The
saturated thickness of the unconfined aquifer is approximately 43 meters in this
area of the Hanford Site and pinches out along the flanks of the basalt
anticlines.

Recharge to the unconfined aquifer originates from several sources. Natural
recharge occurs from precipitation at higher elevations and runoff from
ephemeral streams to the west, such as Cold Creek and Dry Creek. The Yakima
River recharges the unconfined aquifer as it flows along the southwest
boundary of the Hanford Site. The Columbia River recharges the unconfined
aquifer during high stages when river water is transferred to the aquifer

_aiong the river_bank, The unconfined aquifer receives little recharge from
precipitation directly on the Hanford Site because of a high rate of
evapotranspiration under native soil and vegetation conditions. Large scale
artificial recharge occurs from offsite agricultural irrigation and liquid-
waste disposal in the operating areas at Hanford. '

Underlying-the. surface sands is-a mixture of sand and gravel extending to a

de_pfh of 40-60 meters. Basaltic rock starts at that depth and
extends downward over 1.9 miles (3000 meters).

Reference 6, page 2.24; Reference 7, page 2.1-2.7; Reference 25; Reference 26

Depth(s} from the ground surface to the
h

. h al level of the
- saturated zone [water table(s)] of the aqui &rns

Not applicable.

- Depth from the ground surface to the lowest point of waste dispasal/storage:

Not applicable.

2a.
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Net Precipitation

Mean annual or seasonal precipitation (1ist months for seasona]):

Not applicabile.

Mean annual lake or seasonal evaporation (1ist months for seasonal):

Not applicable.

Net precipitation (subtract the above figures):

Not appiicabie.

Permeability of Unsaturated Zone

Not applicable.

Permeability associated with soil type:

Not applicable

Physical State

Physical state of substances at time of disposal (or at present time for
generated gases):

Not applicable.



3 CONTAINMENT -
Containment
Method(s) of waste cor leachate containment evaluated:

Not applicable.

Method with highest score:

7
Mad eaomeTlanahta
. 151 H 3 r- ey .
NVLE Sy iR .

4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

[

- — - -The substances listed below are inv d in the fuel element fabrication
r

¥
process, which takes place in the 3

Substances in the 300 Area

__ Sodium hydroxide Uranium Cobalt-60
(sodium) Zinc Promethium-147
Nitrite, nitrate Nickel Plutonium
Mercury Nitric acid Tributyl Phosphate
Chromium (VI) Methyl isobutyl ketone Strontium-90
Cadmium (I1) Copper Cesium-137
Lead (1I) Beryllium
Trichloroethylene

Reference 6, pages 2.24-2.25; Reference 8, pages 665-672, 675-684, 687-688,
691-692, 697-700, 707-708

Compound with highest score:

Several of these substances results in a score of 18. Uranium, mercury,
beryllium and plutonium are among those having scores of 18.

Toxicity Persistence TOTAL

_ Substance Score Score Score
Uranium 3 3 18
Mercury 3 3 18
Chromium 3 3 18
Plutonium 3 3 18

Reference 9, pages 794-797. Reference 28

4



‘Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with
- gcontainment score of O {Give a reasonahie-estimate even-if quantity is
above maximum) :

The total quantity of hazardous substances associated with the aggregate 300
Area Site is at least 27 million cubic yards. Tabie 1 presents the
individual sites and associated data that were used in creating the aggregate
300 Area Site. Table 1 lists several sites that were early solid waste
disposal sites for which the quantity of wastes are unknown; thus, the

associated quantity is estimated to be at least 27 million cubic yards.
References are listed by waste site in Table I.
Basis of estimating and/or computing waste quantity: -

Most of the facilities in the 300 Area, completed in 1943 and the years
immediately following, were used to support the fabrication of reactor fuel.

well as fuel manufacturing. As the Hanford production reactors were shut
down, fuel-manufacturing activities decreased and other activities increased.

The fuel elements are fabricated by a coextrusion process. This process
forms the zirconium cladding and the uranium-silicon fuel core from primary
material components and bonds the two together in one operation. The fuel
. _ _elements are protected with a copper jacket for the extrusion process. The
- —--Jacket-also-prevents- atmospheric contamination of the reactive fuel element,
and the copper is easily lubricated for extrusion. Lubricants are removed
using organic solvents such as trichlorethylene. After extrusion into
billets, the copper is removed by dissolution into nitric acid. The uranium
core is recessed by chemical milling so that the biilets can receive an end
cap. The chemical milling is performed using copper sulfate, nitric acid,
and suifuric acid. A zirconium end cap is then brazed on with berylilium.
The fuel elements are tested for cap attachment, cap to core bonding, _
cladding to core bonding, and cladding to cap bonding before fuel-element
supports and locking clips are attached. Next, the tubes are autoclaved for
72 hours in 3600C (6800F) steam to detect any perforations in the cladding or
end caps. Finally, the elements are packaged for storage and shipment.

e
G

The quantities of the various constituents in the waste associated with each
individual waste site were compiled as part of the preliminary assessment
effort which is reported in the “Draft Phase I Installation Assessment of
Inactive Waste-Disposal Sites At Hanford" volumes and addenda.

Reference 6, pages 2.24-2.25; Reference 6 and Reference 8 (See individual
references in Table 1 for applicable pages}, Reference 24.

4a | | \\g\



Area No. and Name

b '
Waste Types Years

Estimated Volume

TABLE 1. Basis of Estimating and/or Computing Waste Quantity - 300 Area

No. of
Cubic Yds(a)

References

316-1, 300 Area South
Process Pond

316-2, 300 Area North
Process Pond

Cooling water and low- 1943-1975
level liquid wastes
from fuel fabrication
operations and
incidental wastes from
other facilities in
the 300 Area. Wastes
contained uranium,
copper, chromium,
tead, beryllium,
mercury, silver,
cadmium, nickel, zinc.
fluoride,
trichlorecethylene,
methylisobutyl,
ketone, nitric acid
and nitrite ion.
Radionuclides include
Co-60.

Same as above. 1949-1974

ab

10 billion L

10 billion L~

13 million

13 million

6,
8,

page B.19
pages 665 and

666

6,
8,

66

page B.19
pages 667 and
8

45109



Area No. and Name

Has?e Types:

Years

Estimated Volume

Cubic Yds(a)

References

316~3, 307 Disposal
Trenches

316-4

600 Area solid waste

burial sites (618 series,

1, 2, 3, 4, 5, and 12)

Wastes from Works.
Laboratory Area (329,
327, 325'and: 326
Buildings) and sludge
from 316-1 pond. :
Sludge contains
uraniym, copper,
chrom?um' lead,

beryl iuﬁ, mercury,
silver, ¢admium, nick-
el, zanc and: fluoride.
Radionuclides include
cobalt-60.
Water contaminated
with hexone-! (methyl
isobutyl ketone)
bearing uranium wastes
and other uranium-
bearing wastes from
the 321 8ldg. No data
available on amount of
radionuclides
disposed.

Uranium-contaminated
materAal with other
radionucl ides Sr-90,
Cs-137 and Pu-239,

1953-1963

1948-1956

1945-1973

4c

1 billion L

200,000 L

Unknown

1.3 million

260

Unknown

6, page B.19
8, pages 669 and
670

(
6, page B.21 |

8, pages 671 and
672 :

6, page B.21
8, pages 575-
684, 689, 690,
691 and 698

\\6 \BQJ
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| : No. of |
Area No. and Name ! Waste Types Years Estimated Volume  Cubic Yds{a) References
600 Area solid waste Wastes containing 1960-1973  Unknown Unknown 6, page B.21
burial site (618-7) wranium, thorium and 8, pages 687 and
beryllium. 688 |
600 Area solid waste Erummed waste 1 1950-1956  Unknown Unknown 6, paqe 8. 21
burtal site (618-9) ontaining uranium, . 8, pages 691 and
tributyl ﬂhosphate and 692
- araffin ydrocarbon. ;
600 Area solid Waste Radioactlve— : 1950-1950  Unknown Unknown 6, pade B.2
Disposal Site (618-13) contaminated soil. 8, pages 699 and
700 |
' i
Horn Rapids Solid Waste Wastes generated in 1950-1970  Unknown Unknown 6, page B.21

Disposal Site

1100 Area, including
paint cans, solvents
and oils.

(a) Conversion factor used to compute cubic yards from liters is 764 L/cu yd.

- Ad

8, pages 707 and
708

27, pages 1

and 2



( 5 TARGETS

Ground Water lse

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:
Drinking Water:

The City of Richland drinking water recharge wells are within 3 miles of the
site and draw water from the aquifer (of concern). There are 14 of these
recharge wells having depths that range from 40 feet to 134 feet. The
recharge wells are part of the Richland's water supply system.— These wells
are designed to be used in conjunction with the water supply holding ponds
" """ "located beside the wells. The recharge well system is used during peak water

demand periods and when the Columbia River water pump system-is down for
maintenance. The recharge system operates with water being pumped to the
holding ponds from the Columbia River; the water in the holding ponds then
filters through the soil column to the aquifer where it is pumped by the

.- -recharge wells to -the city's supply system. The water drawn from the
recharge wells then becomes mixed with the total water in the Richland system

. li,e. -water from-the river water treatment system) and is distributed

_..-through out. the city,

.. .- Drinking water for private residences in the city is supplied by the Richland
City Water System. Since the city water system draws from either the wells
or the river, there is no municipal water from alternate unthreatened sources
presently availabie. There are 15 wells (private wells within 3 miles)
located across the Columbia River from the 300 Area with unknown depth.
Reference 10; Reference 11; Reference 19
Irrigation Water:

The Battelle (BNW) Farm Operations irrigation well (RRC well located near the
0S8 Building in the Hanford 3000 Area) is within 3 miles of the 300 Area.

Reference 11: Reference 12 -

Distance to Nearest Hel]i

Location

B w4 WA

0 a
not served by a

est well drawing from aquifer of concern or occupied building
public water supply: .

The well closest to the edge of the 300 Area uranium plume is the Battelle
Irrigation Well, which is 1.5 miles south of the edge of the plume.

Reference 7. pages 3.22-3.23; Reference 11, Reference 12,

——

Distance to above well or building:

The Battelle Irrigation Well is located 1.5 miles from the edge of the plume.

° | L _\\5\9%



Reference 7, pages 3.22-3.23; Reference 11

Population Served by Ground Water Wells Within a 3-Mile Radius

Identified water-supply well(s) drawing from aquifer(s) of concern within a
3-mile radius and populations served by each:

There are 14 Richland recharge wells located within 3 miles of the site that

draw water from the aquifer. As discussed above, the recharge wells are used

by the city to supplement the water supply during peak periods. The water

from the wells is mixed in with the water in the system from the Columbia

River and distributed through out the city. Thus, the population of Richland

is used for the population served by the wells. Based on the 1980 sensus,
—-the Richland population is 33,578,

The population of Kennewick, Washington, is also considered because the
Richland City Water Supply System has an emergency water intertie to the
Kennewick Water Supply System. The population of Kennewick is 34,387.

The 300 Area worker population is also considered because the 300 Area has an
emergency intertie with the Richland City Water System. The population of
the 300 Area workers is 3,110.

Reference 10; Reference 13, Figure 4.11, pages 4.32-4.33; Reference 20,
page 3. ' '

The Benton Franklin District Health Department was contacted in an effort to
establish the locations of any wells (drawing from the unconfined aquifer)
across the Columbia River from the site that might be in the 3-mile range of
the site. The total number of wells within the defined 3-mile radius

boundary is 15 private single dwelling wells. It is estimated that 57 people
are served by the single dwelling wells. :

No data were available regarding the depth and screen intervals of these
private wells; therefore, they were not included in the private well count.

Reference 19

___Cpmpuigiion_Dfujaadmareas_ittigateduby-supply.ue!l(s}ndrawingmfrom—eguifer{s}
of concern within a 3-mile radius, and conversion to population (1.5 people
per acre):

- The Battelle Farm Operations RRC well, which has a depth of 50 feet, is

~located within 3 miles of the site. The farm operations draw water from the
well and from the river to irrigate the forage crops that are grown. The BNW
irrigation operations cover a total of 168 acres. Using the 1.5 people per
acre criteria, this results in an affected population of:

(168 acres) (1.5 people/acre) = 252
Reference 12; Reference 11

Ba




Total population served by ground water within a 3-mile radius:

e total popuiation served is the result of summing the population of the
ity of Richland and the estimated population associated with the Battelle
arm Operations. The total estimated affected population is:

"o -

33,578 + 34,387 + 252 = 68,217

This total does not include the 3110 300-Area workers since they would also
be counted in the City of Richland and City of Kennewick numbers. This will
“‘avoid double counting of populations.

5b



,,(”J__ SURFACE WATER ROUTE

1 OBSERVED RELEASE . ‘
~_Contaminants detected in _surface water.-at the facility or downhill from it
(5 maximum):

There was an observed release to surface water from the 300 Area springs
_ which are known to seep into the Columbia River. The observed release was
verified utilizing uranium as the contaminant detected. Significant
——--— - concentrations of Uranium were noted in spring water sampies as described in
McCormick and Carlile 1984. The following table presents the spring water
concentrations (with associated sampie points and dates) that substantiate

the observed release.

PRING ¥ 4
'Sample Concentration
Point ' (pCi/L)

12/20/82 41-1 Spg  9.03 =« 3.16
12/20/82 42-1 Spg 15.4 « 5.4
01/22/83 42-1 Spg  19.0 = 6.64
12/20/82 43-3 Spg(a) 2.99 & 1.05

Date

(a) This spring entry point was used to establish distance to target
o population. ‘

Reference 14, pages 18, A.6, C.7-C.8; Reference 15; Reference 6, ‘page 2.10

,,,,, _Rationale for attributing the contaminants to the facility:
Most of the facilities in the 300 Area, completed in 1943 and the years
.. immediately following,—were used to support the Tabrication of reactor fuel.
The fuel fabrication process forms the zirconium cladding and the uranium-
___silicon fuel core from primary material components and bonds the two together
in one operation. The activities here_included many technical and service
_____ support functions, -as-well-as-fuel -manufacturing.” As the Hanford production
reactors were shut down, fuel-manufacturing activities decreased. These
activities resulted in uranium contaminated waste being disposed of in the
300 Area, and down gradient samples show uranium concentration levels
significantly above the uranium concentrations found in background samples.

Reference 6, pages 2.24-2.25, Reference 22 , Reference 11.

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:



Not applicable.
Name/description of nearest down siope surface water:

—--- - - ------The Columbia-River, which-eriginates- in-the mountains of eastern British
ffffff — —Columbia, Canada, flows through the northern edge of the Hanford Site and
' forms part of the Hanford Site's eastern boundary. The river drains a total
area of approximately 70,800 km2 enroute to the Pacific Ocean. The flow of
the Columbia River is regulated by 11 dams within the United States, 7
““upstream and 4 downstream of the Site. Priest Rapids Dam is the nearest
_ impoundment upstream of the Site, and McNary Dam is the nearest dam
S - “downstream. (The Hanford reach of the Columbia River extends from Priest
_ Rapids Dam to the head of Lake Wallula, which is created by McNary Dam.)
~ " "This is the only stretch of the Coiumbia River within the U.S. that is not
! impounded by a dam. The width of the river varies from approximately 300 m
to about 1000 m. The fiow through this stretch of the river is relatively
swift, with numerous bends and several islands present throughout the reach.
The ground water beneath the site discharges directlv into the Columbia River
as evidenced by seeps and springs in the 300 Area.

The flow rate of the Columbia River in this region is regulated primarily by
‘Priest Rapids Dam. Hanford reach flows fluctuate significantly because of
the relatively small storage capacity and operational practices of the nearby
upstream dams. A minimum flow rate of 1,000 cubic meters per second (36,000
‘ cubic feet per second) has been established at Priest Rapids. Typical daily
--— -~ -flows range -from 1,000 cubic meters .per second (36,000 cubic feet per second)
‘ to 7,000 cubic meters per second (250,000 cubic feet per second) with peak
spring runoff flows of up to 12,600 cubic meters per second ( 450,000 cubic
feet per second) being recorded. Typical annual average flows at Priest
Rapids Dam are 3,100 cubic meters per second (110,000 cubic feet per second)
to 3,400 cubic meters per second {120,000 cubic feet per second). Monthly
- —--- - -—mean- Tiows typically peak from April through Jjune and are at the lowest
- levels-from September through October.

>

The depth at the deepest part of the measured cross-sections varies
approximately from 10 to 40 feet, with an average around 25 feet. Daily

- --- - fluctuations-in-depth caused by Priest Rapids regulation can be as much as 10
feet above Vernita and 5 feet at Hanford.

Reference 7, page 2.1; Reference 25, page II.3-13.

Average slope of terrain between facility and above-cited surface water body
in percent: '

Not applicable.
Is the facility located either totally or partially in surface water?

The facility itself is located on_the bank of the Calumbia River. Uranium

concentrations, attributable to the 300 Area site, in the river is projected
- .to extend to river mile 43.8. :

Reference 14, page 18 and C.8
6a



Not applicable.

Distance to Nearest Down slope Surface Water

~~ ot applicable.

cal State of Waste

Not applicable.

3 CONTAINMENT

Containment

 Not applicable.

eachate containment evaluated:

Method with highest score:

Not applicable.



4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated

- .- The substances-listed below are -involved in the fuel eiement fabrication
process, which takes place in the 300 Area.

Substances in the 300 Area

- Sodium hydroxide Yranium - Cobalt-60
(sodium) Zinc Promethium-147
Nitrite, nitrate Nickel Plutonium
Mercury Nitric acid Tributyl Phosphate
Chromium (VI) Methyl isobutyl ketone Strontium-90
Cadmium (II) Copper Cesium-137 -
Lead {II) Beryllium .
Trichloroethylene

Reference 6, pages 2.24-2.25; Reference 8, pages 665-672, 675-684, 687-688,
691-692, 697-700, 707-708

Compound with highest score:

Several of these substances results in a score of 18. Uranium, wmercury,
beryllium and plutonium are amumg those having scores of 18.

Toxicity Persistence TOTAL

Substance Score Score Score
Uranium 3 3 18
Mercury 3 3 18

_ Chromium 3 3 18
Plutonium 3 3 18

Reference 9, pages 794-79% Reference 28

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with
a containment score of 0 (Give a reasonable estimate even if quantity is
above maximum):

The total quantity of hazardous substances associated with the aggregate 300
“Area Site is at least 27 million cubic yards. Table 1 presents the
individual sites and associated data that were used in creating the aggregate
300 Area Site, Table 1 lists several sites that were early sogid waste
disposal sites for which the quantity of wastes are unknown; thus, the
associated quantity is estimated to be at least 27 million cubic yards.

~ - -References are listed by waste si

\\ 6\60



Basis of estimating and/or computing waste quantity:

Most of the facilities in the 300 Area, completed in 1943 and the years
immediately following, were used to support the fabrication of reactor fuel.
The activities here included many technical and service support functions, as
well-as fuel manufacturing. As the Hanford production reactors were shut
down, fuel-manufacturing activities decreased and other activities increased.

The fuel eiements are fabricated by a coextrusion process. This process
forms the zirconium cladding and the uranium-silicon fuel core from primary
material components and bonds the two together in one operation. The fuel
elements are protected with a copper jacket for the extrusion process. The
jacket aiso prevents atmospheric contamination of the reactive fuel element,
and the copper is easily lubricated for extrusion. Lubricants are removed
using organic solvents such as trichlorethylene. After extrusion into
billets, the copper is removed by dissolution into nitric acid. The uranium
core is recessed by chemical milling so that the billets can receive an end
cap. The chemical milling is performed using copper sulfate, nitric acid,
and sulfuric acid. A zirconium end cap is then brazed on with beryllium.
The fuel elements are tested for cap attachment, cap to core bonding,
cladding to core bond1ng, and c]add:ng to cap_ bond;ng before fuel-alement
- supports and locking clips are attached. Next, the tubes are autoclaved for
72 hours in 3600C (680°FY steam to detect any perforaticns in the cladding or
“end caps. Finally, the elements are packaged for storage and shipment.

The quantities of the various constituents in the waste associated with each
__individual waste site were compiled as part of the preliminary assessment
effort which is reported in the *Draft Phase I Installation Assessment of
Inactive Waste-Disposal Sites At Hanford" volumes and addenda. In compiling
the inventory, it was assumed that since ground water seeps into the Columbia
River, the containment associated with the surface water route is considered

"not to be 0, and all the waste quantities cited were available for migration.

Reference 6, pages 2.24-2.25. Reference 6 and Reference 8 (See individual
references in Table 1 for appticable pages), Reference 24.



Area No. and Name

Waste Types Years
|

TABLE 1. Basis of Estimating and/or Computing Waste Quant}ty - 300 Area

316-1, 300 Area South
Process Pond

316-2, 300 Area North
Process Pond

a‘b\c’\\ @

Cooling water and low- 1943-1975
level liqu}d wastes
from fuel fabrication
operations and
incidental wastes from
other facilities in
the 300 Area. Wastes
contained uranium,
copper, chromium,
lead, beryllium,
mercury, silver,
cadmium, nickel, zinc.
fluoride,
trichloroethylene,
methylisobutyl,
ketone, nitric acid
and nitrite jon,
Radionuclides include
Co-60.

Same as above. 1949-1974

8b

No. of

Estimated Volume  Cubic Yds{a) References

10 billion L 13 million 6, page B.19
8, pages 665 and
666

|
10 billion L 13 million 6, page B.19
) 8, pages 667 and

668



Area No. and Name

Haéte Types Years

Estimated Volume

Cubic Yds(a)

Reference’s

316-3, 307 Disposal
Trenches

316-4

600 Area solid «aste
burial sites (618 series,
1,2,3,4,5, and 12)

Wastes from Works
Laboratory Area (329,
327, 325 and 326
Buildings) and sludge
from 316-1 pond.
Sludge contains
uranium, copper,
chromium, lead,
beryllium, mercury,
silver, cadmium, nick-
el, zinc and fluoride.
Radionuclides include
cobalt-60.

1953-1963

Water contaminated 1948-1956
with hexone- (methyl
isobutyl ketone)
bearing uranium wastes
and other uranium-
bearing wastes from
the 321 Bldg. WNo data
available on amount of
radionuclides
disposed,
Uranium-contaminated 1945-1973
material with other

radionuclides Sr-90,

Cs-137 and Pu-239.

Bc

1 billion L

200,000 L

tInknown

1.3 million

260

Unknown

6, page B.19
8, pages 669 and
670

6, page B.21
8, pages 671 and
672 . .

6, page B.21
8, pages 675-
684, 689, 690,
691 and 698



No. of

Area No. and Name B Waste Types Years Estimated Volume Cubic Yds(a)  References

600 Area solid waste Wastes containing 1960-1973  Unknown Unknown b, page B.21 .

burial site (618-7) uranium, thorium and 8, pages 687 and
beryllium. 688

600 Area solid waste Drummed waste 1950-1956  Unknown Unknown 6, page B.21

burial site (618-9) containing uranium, &, pages 691 and
tributyl phosphate and 692
paraffin hydrocarbon,

600 Area solid Waste Radioactive- 1950-1950  Unknown Unknown 6, page B.2

Disposal Site (618-13)

contaminated soil.

(a) Conversion factor used to compute cubic yards from liters is 764 L/cu yd.

ad

8, pages 699 and
100



5 TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous substance:

.. .The Richland drinking water intake is within 3 miles of the detectahle

uranium concentrat1ons in the river downstream of the 300 Area (i.e., river
mile 43.8). The 300 Area also has an intake from the river that is used for
both drinking and process water. This intake is located within the stretch
of river with detectable uranium concentratlons and, thus, within the borders
of the site.

. The Tri-Cities University Center_has.an intake from the river, which is used
for irrigation. Also, the Battelle Farm operations has an intake from the
river, which is used to draw water for irrigation purposes. Both the Tri-
City University Center irrigation intake and the Battelle Farm operat1ons
irrigation intake are within 3 miles of the site.

The river is also used for recreation.

Reference 16; Reference 17; Reference 11; Reference 23

8e
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Is there

The site is located upstream of four dams,-therefore, there is no tidal
influence at the site.

Reference 7, page 2,1 -

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Not applicable.

Distance to S-acre (minimum) fresh-water wetland, if 1 mile or less:
No fresh-water wetlands were found near the Hanford Site.
Reference 11

Distance to critical habitat of an endangered species or national wildlife
refuge, if 1 mile or less:

Although there are several sensitive and threatened species that are
residents of the Hanford Site (for at least part of the year), no endangered
species are known to be residents of the site. Two threatened species, the
bald eagle and the ferruginous hawk, are residents of the site (for at least
part of the year). Because there are no endangered species (state or federal
listing) that reside at the site, there is no critical habitat to be
considered in the ranking of the 300 Area Site.

The Draft Phase I Installation Assessment of Inactive Waste-Disposal Sites at

Hanford, Volume 1, July 1986 listed the Merriam's Shrew as being on the State

Endangered Species List. This information was taken from a list published in
a preliminary draft of an environmental impact statement, and, since the
referenced February 1987 list shows the Merriam's Shrew as only a proposed
sensitive species, it is assumed that the previous list taken from the

preliminary draft is in error.

Reference 18

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or
1 miie (static water bodies) downstream of the hazardous substance and
population served by each intake:

The City of Richland drinking water intake is within 3 miles downstream of
9
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- 300 Area Site (considering that the boundary of the site reaches to river
mile 43.8). The Richland intake is located at approximately river mile 46.4.
The City of Richland population is 33,578. The 300 Area also has an intake

(312 Intake) from the river. The 312 Intake is located within the border of
the 300 Area Site (considering that the boundary of the site reaches to river
mile 43.8). The population served by the 300 Area intake (300 Area workers)

is 3110.

The population of Kennewick, Washington, is also considered because the
Richland City Water Supply has an emergency water intertie to the Kennewick
Water Supply System. The population of Kennewick is 34,387.

Tri-Cities University Center has an intake from the river, which is used
irrigation. The estimated population affected by the Tri-Cities
University Center irrigation water intake is 240.

The Battelle Farm Operations utilizes a river intake for irrigation water
~—--that s within 3 miles of the 300 Area Site. The estimated popuiation

~-———--affected-by the Battelle Farm Operations irrigation water intake is 252.
"T1gat

Refgrenéq 6, page 2.10; Reference 17; Reference 20, page 3; Reference 16:

Reference 11; Reference 12; Reference 21

9a




Computation of land area irrigated by above cited intake(s) and conversion to
population (1.5 people per acre):

The land area irrigated by the Tri-Cities University Center is estimated to
be 160 acres. Using the 1.5 people per acre criteria the population affect
is estimated to be: '

160 acres (1.5 people/acre) = 240
Reference 17
The Battelle Farm Operations RRC well is located within 3 miles of the site.
The farm operations draw water from the well and from the river to irrigate
the forage crops that are grown. The PNL 1rr1gat1on operations cover a total
of 168 acres. Using the 1.5 people per acre criteria, this resu]ts in an
affected population of:

168 acres (1.5 people/acre) = 252

Reference 12; Reference 11

Total population served:

The total popu]at1on served is calculated by summing all the respective

pupulnLlOH estimates:

33,578 + 34,387 + 240 + 252 = 68,457
This total does net include the 3110 3C0~Area workers since they wou]d-a]so
be counted in the City of Richla d and City of Kennewick numbers. This will
avoid double counting of upumnons :
Name/description of nearest of the above water intakes:
The nearest water intake would be the 312 Intake located at the 300 Area.
This intake serves the 3110 workers of the 300 Area. It is used for drinking
water as well as process water.
Reference 16; Reference 20, page 3; Reference 2}

Distance to above-cited intakes, measured in stream miles.

{§?4312-Iﬁtaké s located-within the border of the 300 Area Site (considering
‘that the boundary of the site reaches to river mile 43.8). Thus, the
distance to the intake is 0 miles.

—— - Reference 14, page 18; Reference 16; Reference 20, page 3; Reference 21

10




AIR ROUTE

1 QBSERVED RELEASE
Contaminants detected:
ven though air concentrations of some of the constituents of interest can be

_above background offsite, not air monitoring data were found
ient for HRS scoring of the Hanford CERCLA sites. These constituents

route rating factors were not scored.

Date and location of detection of contaminants:

Not Applicable

‘Methods used to detect the contaminants:

Not Applicable

Rationale for attributing the contaminants to the site:

Not Applicable

2 WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Not Applicable

. ... Most incompatible. pair of compounds:

Not Applicable

Irek
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Toxicity
Most toxic compound:

Not Applicable

Hazardous Waste Quantity

3 TARGETS

Popuiation Within 4-Mile Radius

Circle radius used, give population, and indicate how determined:
0 to 4 mi 0 to 1 mi 0 to 1/2 mi 0 to 1/4 mi
Not applicable

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Not applicabie

Distance to 5-acre (minimum) fresh-water wetland, if ! mile or less:

Not Applicable
12



Distance to critical habitat of an endangered species, if 1 mile or less:

Not Applicable

Land Use
Distance to commercial/industrial area, if 1 mile or less:

Not Applicable

Distance to national or state park, forest, or wildlife reserve, if 2 miles
or less: -

_ Nnt An
SOL AR

Distance to residential area, if 2 miles or less:

Not Applicable

Distance to agricultural land in production within past 5 years, if 1 mile or
" less:

Not Applicable

Distance to prime agricultural land in production within past 5 years, if 2
miles or less:

Not Applicable

Is a historic or landmark site (National Register or Historic Places and
National Natural Landmarks) within the view of the site? )

e e ‘Not-Applicabie

13
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2 WASTE CHARACTERISTICS

Direct Evidence

Type of instrument and measurements:

Ignitability

Compound used:
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Most reactive compound:

Incompatibility

Most incompatible pair of compounds ;
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Hazardous Waste Quantity

Total quantity of hazardous substances at the facility:

Basis of estimating and/or computing waste quantity

3 TARGETS
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Distance to critical habitat:

Land Use

Distance to commercial/industrial area, i1f 1 mile or less:



Distance to national or state park, forest, or wildlife reserve, if
miles or less: "

Distance to residential area, if 2 miles or less:

~--Distance to agricultural land in production within past 5 years, if 1
T mile or less:

- - Distance to prime agricultural land in production within past 5 years, if
2 miles or less:

Is a historic or landmark site (National Register or Historic Places and

National Natural Landmarks) within the view of the site:

Population Within 2-Mile Radius

Buildings Within 2-Mile Radius

16



DIRECT CONIACT

Date, location, and pertinent details of incident:

Ng% Scoeer/

* ® %
2 ACCESSIBILITY
Describe type of barrier(s):

Iype of containment, 1if applicable:

X ® %
4 WASTE CHARACTERISTICS
Toxicity
Compounds evaluated:
Compound with highegt gecore:
*x %k ®
17
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5 TARGETS
Population within one-mile radius

Distance to critical habitat (of endangered species)
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PAGE 1 OF 3

( - —_ —
- HRS DOCUMENTATION LOG SHEET SITE NAME U.S. DQE Hanford 300 Area
CITY Benton County __  STATE WA
_ - IDENTIFICATION NUMBER
REFERENCE
NUMBER DESCRIPTION OF THE REFERENCE
7 1 ~ |300 Area General Layout Map, January 1987
2 |Hanford Wells, PNL-5397, February 1985
3 Raw data sheets showing uranium analysis
4 Purification of Uranium by IBMK (HEXONE) Extraction,
UST-RD-PM-9-80, January 1986
5 Hanford Ground Water Data Base printouts for uranium conc.
6__ 7Draft Phase I Installation Assessment of Inactive Waste
o — Dispesal Sites at -Hanford, Volume 1, July 1986
N _ 7. |Enviroamental Monitoring at Hanford for 1986, PNL-6120,
8 Draft Phase I Installation Assessment of Inactive Waste-
| . |Disposal Sites at Hanford, Velume 2, July 1986
_:_ __ii“" . .9 __lUncontrolled Hazardous Waste Site Ranking System: A Users
. - - |Manual, 40 CFR 300, Appendix A ' ’
B 10 - iMemo to-File from Ki Cramer on August 6, 1987 regarding
- 1 - : Personal Communication with Michael Gillum, City of Richland,
concerning Richland Water System (info, maps and data sheets)
11 U.5.6.5. Maps Showing 300 Area Surroundings
- 12 -—~[Battelle Farm Operations Drawings RC-486 and RC-1147
13 Disposal of Hanford Defense High-Level Transuranic and
- Tank Wastes, March 1986, DOE/EIS-0113, Volume 1




PAGE _ 2

OF 3
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HRS DOCUMENTATION LOG SHEET

SITE NAME U.S. DOE Hanford 300 Area
CITY Benton County STATE WA
- IDENTIFICATION NUMBER -

[
REFERENCE
NUMBER DESCRIPTION OF THE REFERENCE |
- 14 investigation of Ground Water Seepage from the Hanford
Shoreline of the Columbia River, PNL-5289, November 1984
15 Reference not used. o ]
16 Drawing H-3-53734 (showing 300 Area River Intake)
17 Memo to file from WS Weygandt regarding Personal Conversation
with F Trent concerning TUC irrigation intake, August 12,1987
including note to file from RD Stenner on October 29, 1987,
concerning Crops Grown on the TUC 160 Acres
18 |Endangered and Threatened Wildlife and Plants, 50 CFR,
Part 17, Subpart B, October 86
19 Memo to file from BW Mercer regarding fFranklin County

.

_|Drinking Water Wells, August 25, 1987 -

20— —|Hanford Reservation Area Workers Census, BNWL-2298, July 1977

21 Memo to file from WS Weygandt regarding Personal
Communication with R. 8. Hall concerning the 312 River Water
Intake for 300 Area, August 13, 1987 |
2 Letter from RD Stenner to DM Bennett on October 14, 1087,
_|regarding ground water contaminant plumes
__23 . _|Memo to-file regarding recreational use of the Columbia River

-

from DR Sherwood, August 26, 1987
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HRS DOCUMENTATION LOG SHEET SITE NAME U.S. DOE Hanford 300 Area
L CITY Benton County STATE WA
A A 1DENTIFICATION NUMBER -

REFERENCE
..} NUMBER 1 - DESCRIPTION OF THE REFERENCE
.t . . 2a_  lLetter from RD Stenner tc DM Bemneti regarding liquid waste
—- (3ites and burning pits, October 26, 1987
25 Waste Management Operations, Hanford Reservation, ERDA-153§
December 1975
26 Geology and Hydrology of Radioéctjve Solid Waste Burial
GF”UﬁdSlat the Hanford Reservation, Washington, USGS 1976
open file: 075-625
27 _|File note frqﬁ RD Stenner to file on December 2,1987, .
. regarding Landfill Operations
28 _ {Memo from Kathleen Galloway,; MITRE, -to Samdy Crystall,EPA.

Dagember 29, 1987,




300 Area General Layout Map, January 1987
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REFERENCE 2

Hanford Wells, PNL-5397, February 1985
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-..deeper wellis by numbering.al

- WELL NUMBERING SYSTEM

Well structures are identified by the number 99. The rest of the number
designating a specific well is established mainly by its location on the plant.
The designation incliudes three groups of symbols. The first group, applicable

-to-wells-in-al1l-locations, consists of the number 99 preceded by a number
identifying the areaz in which the well {s located. Example: 199, 299, 399,

499, 699, 1199, 3099.

Wells Jocated in the 100 and 200 Areas are further identified in the
second group of symbols according to the designation of the particular area

__{(E,W,B,D, K. F . H, N, followed by the number of the sheet map encompassing

that portion of the area in which the well is located. The sheet maps are
shown on official second level maps for each area. Example: The first two-
symbol groups for a well located within the area described by Sheet Map 24 of
the 200 E Area would be 299-E24-, The 100 K Area and the 100 N Area second
Tevel maps are not further divided into sheet maps; thus the second group of

__ _symhols for these areas is simply "X" and "N." The third-symbol group in the

well number identifies the specific structhre within the sheet map area, In
some cases the numbering system is arbitrary; but where practical, numbers

~were chosen in accordance with a_previoys numbering system. For example, the

well formerly designated 361-B-§ now has the number 299-£28-6.

Some of the monitoring

wells in the 200 Areas are dry wells, i.e., wells
that do not extend tc the water t
11

i
able. These have been differentiated from
: of the shallow wells with the third-group num-
bers greater than 50. In some cases wells have been designated with 100 and

:;,:TAWZQQTA¢E§_agg@g;;ﬁgyen though they are actually Tocated cutside the area fence.

These structures are monitoring wells adjacent to ground disposal facilities
that are located outside the area. Monitoring wells adjacent to the BC-Cribs
are examples of this situation.

Ref, 2.2



300 AREA

. __Wells in the 300 Area are designated in a manner similar to that described
for tbe 100 and 200 Areas. The single difference occurs in the second symbo!l
group in which no area designation is given, byt which consists simply of the
300 Area sheet map number.

400 AREA

Most of the wells in the 400 Area were drilled before construction started
and were included in the 600 Area numbering system. Well numbers in this area
are now prefixed by 499. The second and third groups of numbers are plant
coordinates and are explained in the next paragraph.

600 AREA

The 600 Area includes all of the Hanford Site ocutside the limited access
areas. Well numbers in this area are prefixed by 699, The second and third
groups of numbers for 600 Area wells consist of the north and west plant coor-
dinates, respectively, rounded off to the nearest 1,000 ft. For example, 2

o wall located at plant~csordiﬁatas N25665, W14554 would be designated 699-26-15.

-—-- -= -————-- 1f the well is5 located south or east of the plant coordinate origin, an S or E
is used with the appropriate number. Some 600 Area wells are located within
1,000 ft of each other; these have letters (A, B, C, etc.) following the num-
bers for unique jdentification. A few wells located outside of the Hanford

_ Site boundaries have also been given 600 Area designations.

AMA ANNN" APRPFER
1100 AND 3000 AREA

[

cem m e - - Hall-Rumbers -in-the 1100 Area {City of RichTand) and the 3000 Area (old
North Richland) have 1199 and 3099 prefixes, respectively. The second and
third number groups are the Richland coordinates rounded to the nearest
1,000 ft. These wells were located in the Richland coordinate system because
A the plant grid had not been extended this far south when they were surveyed.
New wells within the Hanford Site boundaries in the 1100 and 3000 Areas are
located and named in the 600 Area plant grid system. However, wells drilied
__ since 1961 within the Richland city limits are not included in the listing.




HELL T " BRTILE

DESIGHATION . CMHIIN DRILL DEPTH . DEPTH TO MIN-MAX Ibl'l'l !
mem o GPORDINATES BLEY. DEPTH (FT) 70 DIA, BOTTOM  PERFORATED CONP. FORMER
EMA WO, i (FT-NSL)  (FT) WATER  (IN) (FT) DEPTH {FT) (N~Y)  DEBIGHATION COMMENTS
- - —‘ r —————————— 4--| —————— - - — - T e S e S e e s :
' M B54048 | ,
399 3 4 R .00 an .0 4 5-51  388-3 T.RH. CABING 'REMOVED
B Sh4aep o - ‘
N 054258 i 3
199 3 3 300,08 4 0. ) 5-51  Iss-¢ T.A. CABING REMOVED
E 914419 ‘
U moesas1e
399 3 6§ W 08,25 1 8.0 85 8-43  )88-DIW
i E 014600 : ‘ : 3985-]
' 0%4600 : ;
1T I I I ise.31 86 12.8 8% , ; 1-44  388-DaW
83y E s15088 : : 3905-2
DR 054449
399, 3 & m 187.58 TR} | 2.0 23 - @ 1-18 BANPLE. PONP
4786 E P15408 '
B 854399
= 3199 3 9 R 387.3% o4 e 7 0-76 $20 BCREEN 43-53 FT.
= 42 E 016490 ! BANPLE PUNP
» 054117
99, 3 10 R 385 .66 (YT 0.8 67 9-76 BAMPLE PUMP, BCREEN
Y1) B P15178
|
sy, 3 11 393,91 12 0 2.8 12 9-76 BANPLE PUNP, BCREEN
4628 ‘ i ‘
\ ' :
39y 3 12 , $5 4 6.0 ’-88 SAMPLE PUMP
7 .
n 953162
3199 4 1 R 392,18 191 s# 1.8 96 . 5 -~ 8 2-51  383-19 SANPLE PUNP
441 2 215723 . ‘
N 851860 |
199 4 2 n ITFRT) a1 5.0 42 5-51 388-1 T.N. CABING REMOVED
® 314388
N 851968
399 . 4 3 R ‘ 372.88 190 s 199 HONE 4~58 CABING REMOVED
4615 E 916708

v°2 "3V

. . i ., . . c—y + PEEY i : — - - . - . e n e . n_ﬂ,_#,_-_____‘h_--&-.-unm‘




2.5

Y
a
o
L5961 @ So
dHOd 3IANVS S-€0F  05-1 e - st 7] I TR 11! L0 ¥6¢ ) 86¢
T TR
_ LK sonr
anng T1aNvS 6-€9E  95-G St - 57 L9 e 86" 94¢ u 66¢
‘ COBIGE M
oLirLs @
QIAONIM DMIBYD N3 E-08C  15-§ o€ e o’ 00° ¥ "IN ; (173
: sEEESe N
t6ETIn 3 S5y
¥34100¥ QINIANCD CT-C0E  ¥s-L anon L (T B B Y 1 SLU 8BS Tt 66¢
. LEtese u
_ TR rore
dNnd 3TdNVE T1-60€  15-C o1~ €t s¢ "y €5 Tal 9 s6E e 66¢
3 SLECHE M
TLrsie 1 scyy
NIFUIS 'dNN WTANNS o°-6 ” ” o Lie I | 66¢
5 LLseEss
- aNNg STANVS §6c9T0 8§ s9t =
&4 95-8¢ HIAIOE 8T 9°-6 59 ‘TN TY 9" toe N 66c —
! | s1cS0 N
| C reetie o o)
‘ TL-6 £ - St t ¢y 0 T TR ome 6s¢
| : fzIzEe N
#e iv 5014  resste @ 8950
aNnd T1aNvS 19-11 ®sI- 1T ” 9 % st TN 1%; oL ssc
66250 W
| : i i
GIAOHTM DNISYD 05-L Yeu e ree TN 113 e T
1 I I i
| 052STO &' zovy
TTaM NVISTINY ”5-9 SET-oL1 9’61 °ZT  8S  96L o0 zo N s6€
: ' ssESe N |
! €SETP &
GAAONTY DHISVD 25-5 " ” ” TR I I 66t
wse N
BINIWHOD HOIXYNDIGEd {1-W) {3d) HLdaq {1a) {n1) HIIVN (22} (189w-14) i ' ‘ON YN
4aunod *dHOD GaLNdoIyad ROLLOE ‘via ok (13) miaag ‘313 BRIVHIOHOOD ~v=wccvme==
aiwNag KVYN-NIH oL Hidaag B1ld3d 111Ma OHIBVD NOILYNDIS3AG
‘LINE ' TIaN
. P i BV ST e L P S B A ar R,  EOUSE T JUR N SN N B S PAPFAY Y- S NS _-s.u_',g.—




9°2 "i¥y

9Lt

[N
AR
. WELL IMNIT.
DESIGHATION CASING DRILL DEPTH DEPTH TO BIR-HAX DATE
------------ COORDINATES ELEY, DEPTH (FT) TO DIA. BOTTOM PERFORATED COMP,
EMA WO, (PT-MEL}  (FT) WATER (IN) {(FT) DEPTH (FT) {M-1)
________ ’ DEPTH (FT)
N 855713
199 [ | 2 R 39¢6.87 11% 53 8.0 L H 43 =186 5-58
d408 E 812242 .
H 0569548
199 [ | 3 R 33,21 182 59 8.8 2”9 5 - 99 3~51
4412 E 813535
8 023719
19 | | 4 1%.0: [ 1] 45 6.0 5 42 - &8 79
4065 E BD9618

PORMER
DESIGHNATION COMMENTS
383-8 BAMPLE 'PULP

PLUG AT 93 FT,
383-12 SAMPLE PUMP
SAMPLE PUNP
A L el g - T P T

a—4

+ 4

24



REFERENCE 3

Raw Data Sheets Showing Uranium Analysis
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PURIFICATION OF URANIUM BY IBMK
{HEXONE) EXTRACTION

principles and Limitations

i Uranjium, —as _tetrapropylammonium Uranvyl er:nitratu, is
axcracted from an acidi¢ solution of acid deficient aluminum
nitrate and tetrapropylammonium hydroxide with isocbueylmethyl
ketone (IBMK). Less than 1% of the one-ysar-coolesd fission
products are sxtracted. Most anions, with the exception of
sungstate and ferrocyanide in high mole ratios to uranium do
not affect the extraction. Americium, curium, and neptunium
do not extract to any appreciable extent, whareas plutconium as

--—Pu(VI) will extzract. The Uranium is recovered by back
extraction into water while evaporating the ketone. Chemical
recovaeries are determined using standard uranium or U-232
yield monitors.

Lirerature Rafarences

Booman, G. L., and Rein, J. E., "Uranium,” Treatise on
- Analytical Chemistry, edited by I. M. Kolthoff and P. J.
it Elving, Part II, Volume 9, Inter-Science Publishers., New York.
- 1962, pp 1~-188.

- Maesck, W, J., Booman, G. L., Elljote, M. C., and Rein., J. E..
"Saeparation of Uranium from Diversa Ions,” Anal. Chem.. Velume
l0. 1958, » 1902. -

e e ‘Nistzel, C. A. and de Sasa, M. A., "Spectrophotometric
Determination of Uranjium with Thiocyanate,"” Anal. Chem.., 29,
1957, p. 756.

Rcagonts

All reagents are prapared from analytical reagant grade

“"chemicals. Class I D.I. water is used throughout this proce-
dure.

16M HNO3 . stock resagent.

__30% Hydrogen perckida.

10% Tatrapropylammonium hydroxide.

ur

2M HNO3 - Pour 125 mL ©f 16M HNO3 into D.I. water and dilute
to 1 liter.

DR2:{7.7]146 Ref. 4.1
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Isobutylmethyl ketone - stock reagent. Also called hexone and

IBMK.-

Ructhenium Dye - 2 grams ruthenium trichloride hydracae
dissolved and diluted to 1l liter with D. I. water.

2.8% Al(NO5)3 Salting Solutien, 1M Acid Deficiaent:

1.

2.

3.

4.

5.

7.

Place 1030 grams (2.31 1lb) AL(NO43)3-9H20 into a 2
licer beaker.

Dilute co %00 mL with D. I. Wacer. Warm uneil
dissolvaed.

Add 67.5 mL of concentrated NH 4OH (ammonium

__ _hydroxide) and stir for several minuctas until the

hydroxide precipitace dissolves. y

Coal to less than 50 degqrses < and diluce
approximately to the 1 liter mark with D. I. Water.

Remove any uranium contaminacion by placing tha
salting solution in a 2 liter separatory funnel,
adding about 200 miL of IBMK and shaking manually for
3 minutes. Drain the salting solution back in the 2
licer beaker. Drain the IBEMK to a 400 mL beaksar

containing 25 mL D.I. water.

Check the scluzion for uranium contamination by
avaporating the IBMK to dryness. Plate on 1 1/2"
dish and count 50 minuces for possible alpha
contaminacien. After reviewing the data, your
supervisor will decesrmine whether the salting
solution is ready for use or Lf it is necassarcy to
repeat step 5. A <count race laess than ten times the
background would indicate further decontaminacion of
the salting se¢lution unnecassary. This is basad on
a 90% decontamination efficisncy.

Add 10 mL of tecrapropylammeonium hydroxide and =scir
until dissolution is complete.

Eguioment and Macerials

8 position stirring unic . -

1 /2 or 2 inch magnetic stir bars

baakers:

DR2:[7,7]1148

S50, 100 or 250~-mL

Ref.
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heat lamp

Two liter beaker and saparatory funnel for reagent
- putrificacion

Proceadure

*Refer to procadure 30-BA-5P for Bicassay Samples or J0-ENV-5P
__ ___fer_Environmental Samplas for the appropriate bicassay or
environmental sample preparation procadure.

1. Beil the solution from a sample preparation procsdura to
near drynaess or until solids start forming. If the
sample becomes dry or solidified, add 1 mL (or mors as
necessary) of 2M HNO;.

2. Add 10 mL of AL(NO3); salting solution for edch 1-2 mlL of
- sampla. The salts from 100 mi of urine can be
dissolved/suspendad in about 1 mL o©f 2M HNO,y. Examplae:
Sample volume is 3 mL. Use 20 mL of AL(NO4y)}2 salting
solutiaon.

3. Add 1 mL.ruth-nium dye and one teflon cocated magnetic
-+ . smirving bar. )

- == - KEY-POINT: The futhenium dye agssists in determining
L phase sepavaction. Ruthenium remains in the
agueous phase (lower layer) and is black in
<cclor. The organic (upper layer) phasae
should be colorlaess.

4. Add 10 mL of IBMK (hexcone) and stir for five minuces on a
magnetic stirrer.

5. Remove the beaker from the stirrar and allow the phases
to separate.

. _KEY POQINT: If the phases won't separate within 10
i « sapacvation c¢an be achievad by
gqi

8. Carefully pour most of the IBMK (upper layer) into a
labeled 50 mL beaker. At least 903% of I3MK can be pourad
- Qff in- this way.

. KEY POINT:--1If any bottom laysr goas into the 30 mi
beaker, ramove it with a pipet and cransfar
to the original beaker., or recombine the
layers and try the separacion again.

7. Add a second 10 mL of IBMK and stir for 2-3 min

_99.._2:[7.71145 Ref. 4.3
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i
i
b el e Repsat steps 5 and 6, combining with the first IBMK.
,.,,. - - 8. Place the 50 mi beakérs under a heat lamp in the order of

increasing sample identification number and £ill sach
beaker to the 40 mL mark wich D. I. water. Evaporate to
dryness.

——— - - -a@afAy @rTof in case the IBMK resmoves any
idencification from the baaker.

KEY. POINT: 1. Arranging the beakaers_in_order will avoid

2. Water helps to control the temperaturs.
IBMK can boil under heat lamp
temperacyres. When this happens, the
sample will zurn yellow in color and dry
o a dark residus. Wet-ash with a few mi
16M HNO3 and a faw drops of 30% H20:.

=y 9. Deapending on the type of uranium analysis régqueasted on
the sample, proceed to one of the following three
procedures:

a) Only Uranium Isotopic-is Requested - Procsed to the
. . Electrodeposition Procadure, 3J0-ED-02.

o) Only Natural Uranium requested - Procaed to
"Ffluorometic Detcerminacion of Uranium,” 20-U-03 ov
"Deverminatcion of Uranium by Kinetic Phosphoragcancas
Analysis™, 20-U-0%.

' LAST PAGE

- DR2:[74
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FLUOROMETRIC DETERMINATION OF URANIUM
FOLLOWING PURIFICATION

Principles and Limicacsions

The residue from the Uranium Purification Proceduras
(20-U-0l) or {(20=U-02) is dissolved for fluorometric

. _detecmination of total uranium. __The mathed invelvas fusison of

- the sample in & sodium and lichium fluoride flux at 1l750C9F and
measurement of the yellow=gresen uranium fluorescenca using a
fluorophotometer. To adjust for interferences and to quantify
the sample reading, a known amount of nacural uranium is added
to a duplicate aliguot and measured similarly. The
flucrometric mechod can be affectad by sample matrix
interfasrences such as gquenching agents (i.e., iron) and
fluorescent agents (i-e. organics).

Literature Raferancas

Becoman., G.L. and Rein, J.E., "Uranium”, Traatise on Analvtical
Chemiscry, edited by I.M. Koltheff and P.J. Elving, Part II,
Vol. 9, Interscience Publishers, New York., 1962, pp. 1-188.

Reagencs

2M HNOj

Flux for Fluorcmetric Uranivm Determinaeion

l. Add 9.1 g fluorcmetric grade lithium fluoride %o a 1
pound (454q) bottle of fluorometric grade sodium
£luoride. Seal the bottle and mix overnighe on a rolling
mixer.

2. Chack the preparasd flux by fusing S blanks and 5 spikas
containing known quantities of uranium and read on a
fluorcmater pricor to use. :

3. Spikes should read within 10% of normal values. Blanks

are expeacted =0 reaad less than 0.00%0.

Equipment and Materials

Beakers, l-L and 250-mL

Cl Covered metal racks for holding placinum dishas
Platinum dishas

DR2:(7.,7)147 Ref. 4.5
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Pipet - 100 uL, 200 ulL
Pipet tips
Pelletizer
Fused-pallet fluorometric squipment
Calculacions - Uranium Radiomatric Yield
dpe = counting efficiency as disintegracion per count
Y = sample yield = (cpm)(dpcl/(dpm uranium added to the
spika samplae)
~ Calculagions - Uranium Flycromatric
SAM = Sample Teading .
BL = Blank reading
SP = Spike plus sample raeading
> SPC = Spike value in micrograms per mi
ot ‘
ol Y = Radiometric spike yield. Use ¥ = 1.0 if result is
o o not To oa vield garvacssd
Vp = _ Teotal sample voluma
‘ Va = Sample volume analyzed
Va = Volume of 2M HNO3 to dissolve residue (step l). Usa
4 mL for DOE bicassay samples, 10 miL for all othaers.
v = Aliquot of Vg
SaM - BL SPC (0.0S mL) VR Ve
- N - b 4 ¥ memma= W ug U/s‘mgl.
SP - SAM Y v Va
This calculation may be used for solid sample by dividing by
S — - — sample waight-in grams. i
Section A: Quality Control *
1. Quality control checks are to be performed every day thaﬁ
samples are to be analyzed by the fluorcmerric procedurs.
_UE _ 2. - Set up the platinum dishes on a coverad metal rack,
placing 4 low-level dishes and 3 spike dishes in two e

' ) NR2:77.71147 Ref. 4.6
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Separata TOWS.

KEY POINT: The extra low-level dish is for the blank
samplae. The spike dishes should be in the
front row. The rows are saparated to
minimize cross-contamination.

3. Add exactly 100 ul {(microlitars) of QC #1 to a low-lavel
dish and te the spike dish.

4. Repeac Step #3 for QC %2 and QC %3 spikas.

3. Add exactly 350 JulL of natural uranium standard to each
spike dish.

5. Add 100 uL of 2M HNO, go evary dish. )
7. - Flace the rack supporting the samples under 2 heat lamp.
A _ L - - —8.——-Prepare & Tluctomatric Analysis Sheet as shown in

Procadure #60-21=01 and below:

Sample veol. 100 uL

Spike vol. 50 ul. _
Spike conc. (valuae ¢on bottle)
Fusion time J minutas

9. _ _Ramove the QC rack. from under the hsat lamp when the

dishes are dry. After the QC samples are measurad cake

—~--thg-datd $G your supervisor for evaluacien. Go to

Section G, Fluorometric Analysis.

Saection 3: Sample Dissoluticn and Uranium Radicmerric Yiaeld

L. To the residue from a uranium purificacion procedure. add
exactly 10 mL (4 mL for DOE bicassay samples) of 2M HNO,,
SEwirl zo effact dissolution.

_NOTE: If the results are to be yiald-corracted., go to
“step 2. If not procesed to Section C.

2. Transfer exactly 1 mL to a previcusly labelad 1.3 inch
S§.5. planchet and dry under a heat lamp. Go =o Secticn
' C, Fluorometric Analysis. -

3. Count the planchet for 30 minutes with an alpha pro-
tisn counter %o determine the U-232 tracer yield.

e
O
[
[

DR2:{7,71147 Ref. ¢
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Section ¢: Fluoromeeric Analvsis,
1. Analyze Hanford DOE and RMI urine samplas in duplicacs
- {ewe spike dishes and two low-lavel dishes for each
sample). Others: one spike, one low-level dish per

sampla.
. . ..2..--Set up platinum-dishes for tha samples on & rack. Place
ST . ... . a corresponding spike dish in fronc of wach low-level
dish. Add one axtra low=lavel dish for the blank aftaer

sach set of four samples.

3. Pipet 50 ulL of uranium standard containing about 10
--- -  wigtograms uranium per milliliter into each spike dish.

4. Swirl the sample soluctions wall and pipet 200 ulL (100 ulL
_for ERA_samples) into _each set..of spike 2nd non=spiks
dishes per sample. Maincain identificacion by a mapped
arrangsment.

— B+ -—Place the sample rack under a heat lamp and slowly takae
all dishes to dryness.

i §. Prepare to fusa the samplas.on the fusion vheel as
' follows:

a. Turn on tha air purifisr.
b. Turn on the burner exhaust fan.
—.€. Qpan.the air valve.
. Cpan the gas tank valve several turns.
e@a. Light the burnars.
8. Adjustc the burners to obtain the desired flama.

o

7- Place a NaF-LiF flux pellet on sach dish.

8. _Place the dishes on the fusion wheal in a sample-~spika.,
sampla-spike order., and set the timar for three minutas.
The fusion temperature is regulaced betwaen 1750 and 1780
degrees F. Each sampla is fused twice. Ratain dish
idencification by maintaining a consistant <Qrder
throughout the fusing and reading procass.

9. While the samples are fusing, seat up the flucromacar as
follows:

4. OQpen the lighe shutter, which is kapt clocsed when not
measuring samples. -
b. Set the reading at Zero on all scalas.

<. Sat the 33 positicn standard to read 5.

DR2:(7.,71147 _ Raf. 4.3
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KEY POINT: It is nacessary to push the middle button on
the digital readouts if "OL" appears on the
display.

d. The %9 posizion standard should read less than .0025.
If it is above .002S, the fluocrometer may need
service. Consult your supervisor.

e. Recheck the zaro.

Remove the samples to the maetal racks aftaer thay have
cocoled from the second fusion.

Prapare the analysis sheet by recording the samplae
numper . volume of sample analyzed., veluma of uranium
spike usad, strengch of uranium spike initials of
technician, date of analysis and any other comments
percinent to the analysis. See section 60-23 for
instructions.

Transfer each sample to the platinum dis
fluoromecer, closa the covar, movs sampl
and racord the_dial reading on_the analy

holder in the
nes position,

-
=
¥ [T

1

-
-

2 SIS

"

Afrar reading the sampla, remove the platinum dish from
the flucrcmetar., discard the pellec, and placs the
plactinum dishes in its appropriace "low-lavel” or "spika"
beaker.

Add about 200 mL of 16M HNO3 o each 1 liter beaker

centaining the platinum dishes. Place on an oscillating
hot place and boil for about 1 hour. Remove and allow to

" €ocol. DRecant the HNO3 acid to & cup sink with running

water. Rinse with D.I. water liberally and decant to the
sink.

KEY POINT: Allow the tap wacer to run in the sink for
ars least five minutes to dilure the acid.

Reapeac szep ll.

Add about 200 mi of D.I. water to aach beaker and placa
on hot plate again and allow to boil for 30 minutes.
Decant D.I. water and rinse twics with D.I. wataer.-
Remove as much water as possible and zransfar dishes to
250 mL beakers labaeled appropriataely. The placinum
dishes are now rsady for re-usa.

DR2:(7,7]147 Ref.
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REFERENCE 5

Printouts of Uranium Concentration from Hanford Ground Water Data Base
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REFERENCE 6

Draft Phase I Installation Assessment of Inactive Waste

Disposal Sites at Hanford, Volume 1, July 1986




portion of the 300 Area by rainwater is therefore highly improbable. There
are no natural streams or watercoursas other than the Columbia River within or
adjacent to the 300 Area.

Ground water enters the 300 Area from the northwest, west, and southwest
and flows into the Columbia River. Throughout maost of the 300 Area, the
ground water fluws toward the east and southeast. Only in the southern
portion of the area dues the ground water flow in 4 northeasterly direction.
The water table generally slupes downward from west to edast; depth to ground
water is from 10 tﬁgiéuﬁuters (34 to 48 ft). Variations in the river level,
ground-water withdrawal from area wells, and discharge of waste water to the
process ponds and leaching trenches cause variations in the level of the water
table,

The residence nearest the 300 Area is approximately 1.5 kilometers

~——- {0.9 mi) sast acruss the Columbia River. A number of irrigated farms are
located just across the river from the 300 Area. The northern part ¢f
Richland, lying within about 4 kilometers (2.5 mi) of the 300 Area, is an

i industrial park. The nearest residences in Richland are abuut 4.6 kilometers

. - - {2.9-mi) from the 300-Area boundary. The nedrest city water intake is the
Richland pumping station, 6 kilometers (3.7 mi) downstream from the 300 Area.
Most of the facilities in the 300 Area, completed in 1943 and the years
_immediately following, were used to suppart the fabrication of reactor fuel.
The activities here included many technical and service support functions, as
| well as fuel manufacturing. As the Hanford production reactors were shyt
) __ . _down, fuel-manufacturing activities decreased and gther activities increased.
__ ... . -Thus, for_aover l5-years;-research and development programs have constituted a
major part of the activities in the 300 Area. The newer facilities mostily’
house Tdabordtories and large test facilities in support of peaceful uses of
~ plutonium, reactor-fuels_develogment, liquid-matal technology, fast-flux test

facility support, gas-cooled reactor programs, and life-sciences programs.

fa.

. p——
bricated hy

a on process. This progess
ding and the uranium-silicon fuel core from primary
bonds the two together in une yperation. The fuel
alements are protected with a copper jacket for the extrusion process. The

—

- a
material components and

2.24



|
jacket also prevents atmospheric contamination of the reactive fuel element,
and the copper is easily lubricated for extrusion. Lubricants are removed
7 using organic solvents such as trichlorcethylene. After extrusion inta
f billets, the copper is removed by dissolution into nitric acid. The uranium
T core is recassed by chemical milling so that the billets can rec¢eive an end
' cap. The chemical milling is performed using copper sulfate, nitric acid, and
R - sulfupric acid. A zirconium end cap is then brazad on with beryllium. The
fuel elements are tasted for cap attachment, cap to core banding, c¢ladding to
core bonding, and cladding ty cap bonding before fuel-element supports and
B locking clips are attached. Next, the tubes are autoclaved for 72 hours in
~ 380°C (680°F) steam to detact any perforations in the ¢ladding or end caps.
Finally, the elements are packaged for storage and shipment.

The 300 Arwa contains a number of suppourt facilities, fncluding a
convertible 0il/coal powerhuuse for process steam production, raw-water
intake, treatment, and storage, and other facilities necessary to support
fuels pruduction, research, and development. Slightly more than 3,000 workers
are empioyed in the 300 Area (Yandon 1977).

2.3.4 400 Area

The 400 Area is a controlied area of about 0.5 square kilometer
(130 acres) located in the southeast part of the Hanford Site; it is approxi-
m .2 kilometers (4.5 mi) from the Columbia River and 6.2 kilometars
Trom the nearest Sita boundary.

}  _ The area is located at an elevation of about 170 meters (558 ft) above

} . __MSL. The_ land around the sita—slopes-gently away-t0 the-south and east toward
the Columbia and Yakima rivers. The site is deveid of prominent topographic
features.

The glaciofluvial depasits upon which the 400 Area is located extend froum
the surface to a depth of about 45 meters (148 ft). The surface sediments are
coarse sands merging into the coarse Pasco gravels. The water table benesth
the 400 Area is in the upper part of the Ringold Foermation, at a depth of
about 50 mecters (164 ft). v

2.2%
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2.0. BACKGROUND INFORMATION

—— 2.1, DESCRIPTION OF THE HANFORD SITE

K. R. Price, P. J. Mitchell, and M. D. Frashiey

The U.S. Department of Energy’s Hanford Site Is located in a rural region of south-
eastern Washington and occupies an area of 1,500kmZ Tha Site (shown In Fig-
ure2.1) llas about 320 km northeast of Portland, Qregon, 27N km  southeast of
Sesattle, Washington, and 200 km southwest of Spokane, Washingtnn, The Columbia
River flows through the northemn edge of the Hanford Site and forms part of the
eastern boundary. The southern boundary of the Site includes the Rattlesnake Hiils,

which eXceed i000m n elevation,

Both confined and unconfined aquilers are

present beneath the Sits., The main geoclogic units are the Columbia River Basait
Group, the Ringoid Formation, and a series of glaciofluvial sediments. The Hanford
- Project was established In 1943 and was orginally dasigned, built, and operated to

7 produca plutonium for nuciear weapons.

SURFACE CHARACTERISTICS OF THE
SITE

The semiarid land on which the Hanford Site is
located has a sparse covering of desert shrubs
and drought-resistant grasses. The most
broacly distributed type of vegetation on the
Site is the sagebrusivcheatgrass/bluegrass com-
munity. Most abundant of the mammais is the
Great Basin pocket mouse. Of the big-game ani-
mals, the mule deer is the most abundant, whila
. the cottomail rabbit is the most abundant of the
smail-game animais. Coyotes are also abundant.
The bald eagie is a reguiar winter visitor to the
relatively large areas of uninhabited land com-
prising the Hanford Site.

The Columbia River, which originates in the
mountains of eastern British Columbia, Canada,
flows through the northemn edge of the Hanford
Site and forms part of the Hanford Sita‘s eastern
boundary. The river drains a total area of

-------- -approximately 70,863 km? snroute to-ife Paciiic

Ccaan. The fliow of tha Calumbia River is
reguiated by 11 dams within the United States, 7
upstream and 4 downstream of the Site. Priest
Rapids Dam is the nearest impoundment up-
stream of the Site, and McNary Dam is the
nearest dam downstream. (The Hanford reach ot
the Coiumbia River axtends from Priest Rapids
--Dam to the head of Lake Waliula which is
created by McNary Dam.} This is the onty stretch
of the Columbia River within the U.S. that is not
impounded by a dam. The width of the river

varies from approximately 300 m to about 1000
m. The flow through this stretch of the river is
relatively swiit, with numerous bends and several
Islands prasent throughout the reach.

The flow rate of the Columbia Rivar in this region
is reguiated primarily by Priest Rapids Qam.
Hanford reach flows fluctuate significantly
because of the relatively smal!l storage capacity
and operational practices of the nearby upstream
dams. A minimum flow rate of 1,000 cubic
meters per second (md’s) 36,000 cubic feet per
second {cis)] has been estabiished at Priest
Rapids. Tyoical daily flows range from 1,000
ms (36,000 cfs) to 7,000 m¥s (250,000 cis)
with peak spring runctf flows of up to 12,600
m/s (450,000 cfs) being recorded.  Typical
annual average flows at Priest Rapids Dam are
3100 md/s (110,000 cls) to 3,400 mss
(120,000 cfs). Monthly mean flows typicaily peak
from April through June and are at the lfowest
leveis from Saptens o+ though Qotober.

The temperature of the Columbia River varies
seasonally. Minimum temperatures are ob-
served during January and February while maxi-
mum temperatures typically ocgur during August
and September. Monthly temperatures for the
river range from arnmximately 3G to about 20°C
during the ccuwse <1 a yedr. Water storage
management practices at upstream dams and
the flow rate of the river dictate, 1o a large extent,
the thermal characteristics of the Columbia River
along the Hanford raach.
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The Columbia River system has been devekped

_ ...—___ axtonsively lor hydroelactric powaer, flood con-

trol, navigation, irigation, and municipai and
Industrial water supplies. In addition, the Han-
ford reach is used for a variety of recreationat
activities _including _ fishing. hunting, boating,
water skiing, and swimming. The Slate of
Washington has classilied the streich of the
Columbia River from the Washington-Oregon

border to Grand Coulee Dam (which includesthe  agricultural area.. More detail on- Site
__ Hantord reach) as Class A and established water
-Quality criteria-and waier use guideiines for ihis

class designation. Because these criteria do not
include specific timits for radionuclides, Environ-
mental Protection Agency (EPA) and State of
Washington drinking water limits were used for

- o
comparicon.  Other surfacs water on the Sits

consists of West Lake {a small, natural pond)

and a number of ditches and artificial ponds

craated for routine disposal of waste water.

Hanford's climate is dry. and . mikd; the.
recaives approximatety 18 cm of precipitation
annually. About 40% of the total precipilation

occurs during November, Decamber, and Jamnu-
ary: only 10% falls in July, August, and Septem-
ber. Approximately 45% of all precipitation from
December through February Is snow. The aver-
age minimum and maximum temperatures in July
3 For January, the average
temparatures ara 3°C and -6°C.

Monthly average wind speeds range from about
10 krvh in the summer to 14 knvh in the winter.

The pravailing regional winds ara from the
northwest, with occasional cold-air drainage into
valleys and occummencas of strong crosswinds.
The region is a typical desert area with frequent
sirong invarsions that occur at night and break
during the day, resulting in unstable and
turbuler? wind conditions.

" Land near the Hanford Site is primarily used for

agricuiture and for fivestock grazing. Agricultural
lands are found north and east of the Columbia
River and south of the Yakima River. These

- - — -~ areas contain orchards, vineyards, and fields of

~ _snake Hills along the

affalfa, wheat, and vegetabies. The Hanford Site
north of the Columbia River is shared between a
state wildlife management area and a federai

RS & souinwestait boundary of
the Site is designated as the Arid Lands Ecology
Reserve (ALE) and is used for ecological
research by DOE.

The maijor poputation center nearest to the Han-
ford Site is the Tri-Cilies area (Richland, Pasco,
and Kennewick), which is situated on the Colum-
bia River downstream from the Site and has a
population of approximately 90,000. Approxi-
mately 340,000 peopie live within an 80-km
radius of the Hanford Site. This number includes
people living in the Tri-CRies, the Yakima arsa,
sevaral small communitiss, and the sumounding

ol oy
b I

teristics and activities is available in "The Finai
Environmentai Statement, Waste Management
Operations, Hanford Reservation” (ERDA 1875).

SUBSURFACE CHARACTERISTICS QF
THE SITE

The DOE operations on the Site have resulted in

that have historically been discharced to the
ground through cribs, ditches, and ponds.

---—These dischargas graatly-infiuence the physics

and chemistry of the subsurface. Approximatety

__ 25 billion liters of liquid effluent in the 200 Areas

and 2.8 Dbillion liters of liquid effluemt in the
100N Area were disposed to the ground during
1986, including process cooling water and water
containing low-lavel radioactive wastes. The dis-

__.charge of waste water 1o the ground at the

'Hanford Site began in the mid-forties and
reached a peak in 19583, After 1955, discharge

——— - lo-cribs-declined because of improved treatment

of waste streams and the deactivation of various
facilities (Graham et al. 1981). Sinca the rastart
of the Pwtonium and Uranium Extraction
{PUREX) Plant and related facilities in Iate 1983,
discharge of PUREX-related effluents has
resumed.

Subsyrtace structures, such as cribs, have
primarily been used for the disposal of water
" containing radioactive wastes, while surface
ponds and ditches have primarily been used for
the disposal of uncontaminated cooling water
(Graham et al. 1981). Sanitary wastes are
_discharged to the grund-via tile fieids. - The
majority of liquid disposal occurred in the Separa-
tions Area, which inciudes the 200-East (200E)
and 200-West (200W) Areas (Figure 2.1).

_ Smaller ameunts of waste water were-disposad

23

-——water ¢

in the 100 and 300 Areas. Discharges of wasts
the giound in the 400 Area were

minimai.
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Geclogic and hydroiogic properties of the sub-
surtace, including stratigraphy and physical and

.. chemical proparties of tha host rock, influance
the movement of the liquid effluents. The
geology and hydrology beneath the Site and the
physical nature of liquid effluent movement are
described in more detail in the f{ollowing
sections.

Gaology

The main geologic units beneath the Hanford

- Site include, in ascending order, the Columbia
- . —River Basalt Group, the Ringold Formation, and a

§  series of glaciofluvial sediments informally known

as the Hantord formation. A generalized geo-
___logic cross section of the Site is shown in Figure
22

The Columbia River Basait Group is a thick series
of basait flows. The basaits have been warped
and folded, producing anticlines that, In some
places, crop out at the land surface. The Ringold
Formation overiies the basalts axcept in scme
localized areas. This formation consists of fluvial
and lacustrine sediments and is separated into
four lthologic units: basal, lower, middle, and
upper. The basal and micddle units consist
mosity of samicansoiidated gravels angd sands,
whereae the lowsr -and uppar units consist
mainly of bedded siits and sands. Beneath the
200-West Area, sediments of the upper Ringoid

- Formation have been reworked by the wind and

deposited as a silt layer callad the Palduse soil.
The Hantord formation rests atop the Ringoid
Formation or Palouse soil. The Hanford forma-
tion aiso rests atop basalts in places where
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FIGURE 2.2. Geologic Cross Section of theSite (modiied trom Tallman et ai. 1979)
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~sure greater than that of

ingoid lon'natidn has been removed.

the Hmmntsmdeposﬂadbymean-

: ,M,flﬁggumbiaﬂmemhemtm swollenby gla-

&“n;uwater. ‘The glaciofluvial sediments con-
gist primarily of gravels and sands, with some
sits (Newcomb, Strand and Frank 1972).

Hydrology

present benealh the Haniord Ste. The confined
squiters, in which the ground water is undar pres-
tha atmosphere, are
ily within the Columbia River basaits.

i general, the unconfined or water-iable aquiter
g ocatad-in-the Ringold Fosmation -and glacie~

fyvial sediments, as well as some mora recant
ailuvial sediments in areas adjacent to the Colum-
bia River (Gephart et al. 1979). This relatively
shallow aquifer has been affected by waste-
water disposal at Hanford more than the
confined acuiters (Graham et al. 1981). There-
fore, the unconfined aquifer is the most
thoroughly monitorad aquifer beneath the Site.

The unconfined agquifer is bounded below by
sither the basait surface or, in placas, the rela-

* Tively impervious-¢lays and silts'of ihe iower unii

of the Ringold Formation. Lateraily, the uncon-
fined aquifer is bounded by the anticlingl basait
ridges that ring the basin and by the Yakima and
Columbia rivers. The basalt ridges above the
water tabie have a low permaability and act as a
barrier to lateral flow of the ground water
(Gephart et al. 1979). The saturated thickness of
the unconfined aquifer is greater than 61 m in

- goth confined -anc--unconfined-- aquilers are .

cipitation directly on the Hantord Site because of
a high rata of evapotranspiration under native
soil_and_vegetation conditions. MHowever, pra-
sent studies, such as those described by Heller,
Gee, and Meyers (1985), suggest that precipita-
tion may contribute more recharge to the ground
water than was originally thought.

Large scale artificial recharge occurs from offsite
agricultural irrigation and liquid-waste disposal in
the operating areas at Hanford. Recharge frorm
imigation in the Coid Creek Valley enters the
Hanford Site as ground-water flow across the
westen boundary. Artificiai recharge from waste-
water disposal at Hanford occurs principally in the
Separationg Arsa. |t was estimated that re-
¢charge to the ground water from facilities in the
Separations Area (including 8 Pond and Gable
Mountain Pond, as well as the various cribs and
trenchas in the 200W and 200& Areas) adds ten
limes as great an annual volume of water to the
unconfined aquifer as is contributed by natural
inflow to the area from precipitation and irrigation
waters to the west (Graham et al. 1981).

The operationat discharge of water has created
ground-water mounds near each of the major

" wasie-waier disposal {acilities in the Separations

Area and in the 100 and 300 Areas (Figure 2.3).
These mounds have altered the local flow
pattem in the aquifer, which is generaily from the
recharge areas in the west to the discharge areas
{(primarily the Columnbiz River) in the east. Water
leveis in the unconfined aquifer have changed
continuously during Site operations because of
varigtions in the wvolume of waste water

s0me areas of the Hanford Site and pinches oyt discharged, Consequently, the movement of

along the flanks of the basait anticlines., The
denth from the ground surfaca (0 the water tabie
ranges from less than 0.3 m near the Colurnbia
River to over 106 m in the center of the Site.
The elevation of the watar table above mean sea
level for June of 1286 is shown in Figure 2.3.

Recharge 10 the unconfined aquifer originates
from several sources (Graham et al. 1981). Naty-
ral recharge occurs from precipitation at higher
elevations and runoft from ephemeral streams to
mewest.amascoldc:eekandofy Creek.
The Yakima River recharges the unconfined
aquifer as it flows along the southwest boundary
oi the Hanford Site. The Columbia River re-
charges the unconfined aquifer during high
Stages when river water is transferred to the
aquiler along the river bank. The unconfined

_ aquiter receives Httle, if any, recharge from pre- —

25

ground water and its associated constituents has
dlsao changed with time.

In addition to the Separations Area, ground-
water mounding also occurs in the 100 and
300 Areas. Ground-water mounding in these
areas is not as significant as in the Separations
Area because of differences in discharge voi-
umes and subsurface geology. However, in the
100 and 300 Areas, water lavels are also greatly
influenced by river stage.

Liquid Efffuent Movemant

If significant quanttties of liquid effluents are
discharged to the ground at the Hanford Site
waste disposal facilities, then these sffluents
woukd percolate downward through the
unsaturated zone lo the water table. As

Ref., 7.5




eftuerts move through the unsaturated zone,
adsaorption onto soil particias, chemical precipita-

some uncompiexed radionuclides, such as
g, 137Cs, and 239240py.  Cther ions, such
as nitrate (NCs), and radionuciides, such as 3H,
; 129, and 38Tc, are not retained by the soil as
i readily. These constituents move through the
soil colurnn at varying rates and eventually anter
the ground water. Subsequently, the nonattenu-
ated constiluents move downgradient in the
same direction as and at a rate nearty or often
equal to the flow of ground watsr. As the con-
stituents move with the ground water, radio-
nuclide concentrations are reduced by Spread-
ing (dispersion) and radicactive decay .

MAJOR ACTIVITIES

Praviously, the Hanford Site housed and ope-
rated up to nine production reactors, including
gight with onca-through cooling by treated river
water. Between December 1964 and January
1971, all eight reactors with once-through cool-
ing were deactivated. The N Reactor, which is
the. production reactor remaining in operation,
; has a ciosed primary cooiing loop.

Four major DCE operating areas exist at the
Hanford Site (i.e., 100, 200, 300, and 400 Areas .
{Figure 2.1)]. The 100 Areas include facilities for
the N Reactor and the eight deactivated pm-
duction reactors aiong the Columbia River. The
___reactor tuel reprocessing piamt (PUREX), Plu-
tonium Finishing Plant (Z Plant), and waste-

e '"f” -—- - managament- facilities 'afﬁ'wafmﬁ’m T

11.3 km from the river, in the 200 Areas. The
( : 300 Area, just north of the city of Richiand,
: contains the reactor fuel manufacturing facilities
and research and development laboratories.
The Fast Flux Test Facility (FFTF) is located in
the 400 Area, approximately 8.8 km northwast of
the 300 Area.

Privatety owned facilities located within the Han-
ford Site boundaries include the Washington
Public Power Supply System (Supply System)
Hanford generating station adjacent to N Reac-
tor, the Suppiy System power reactor and office

site operated by U.S. Ecology. The Advanced
1‘ Nuciear Fuei Corp. (formerty Exxon) fuel fabrica-

g%n facility is immediately adjacent to the Hanford
t 9.

1 ——— - -buildings, and a low-ievel radicactive-waste burial

27

Principal DOE operating contractors at Hanford
during 1986 included the following:

_tion. and ion exchange delays the movementof Rockwell Manford Operations (Rockwell) — re-

sponsible for fusi reprocessing, waste manage-
ment, and Site support servicas, such as plant
security, fire protection, cantrai storas, and
alactrical power distribution.

Battelle Memorial Institute (M) - responsible for
operating PNL for DOE. Pacific Northwest Lab-
oratory activities include research and develop-
mem in the physical, lile, and anvironmental
sciences: chemistry; and advanced mathods of
nuclear waste management. Pacific Northwast
Laboratory is also responsibla for anvironmentai
monitoring at the Site,

UNC Nuciear Industries (UNC) - responsibla for
tabricating N Reactor fuse!, operating the
N Reactor, and decommissioning formerly used
DQE faciiities, including deactivated production
reactors.

Westinghouse Hanford Company (WHC)-
responsibie for operating the Hanford Enginesr-
ing Development Labaratory (MEDL), including
advancad reactor developments and the FFITF
last reactor.

Hanford Environmental Health Foundation
(HEHF) — responsible for occupational medicine
and environmental heaith support sarvices.

Oneraticnal Highilghts

Highiights  of operational activities at Hanford
during 1986 were

« The N Reactor operated for 182 days, during
which time i suppiied steam used by the
Supply System o generate 860 megawatts of
electrical power. Since its startup, the N Reac-
tor has supplied steamn for the production of
over 85 billion kilowatt-hours of electrical
power, which has been supplied 1o the
Bonneville Power Administration grid covering
the Pacific Northwest.

» The PUREX Plant fuel reprogessing facility
located in the 200E Argea completed a third
year of operation since restart of operations in
1983. The uranium oxide plant (UC; Plant)
operdted as needed through 1986. The
Plutonium Reclamation Facility at Z Plant oper-
ated throughout the year as wel.

Ref. 7.6



those wells with dstectable amounts of 137¢s, and 12 wells in the 600 Area were analyzed for
103Ry, 108Ry, 13838h, or 131 were listed in 13, gight weils showed concentrations above
Tables A.16 through A.20. Cesium-137 was the DWS for 139 (1 pCUL) (The DCG is
- -— detected in only a lew wells becauss of its low — —— 500 pClL) P“"'" of the 1& analysas are
mobumv in the gmund water. All cencentrations.  __ listed in Appendix A, Tabie A.21.
ot 37Cs were beiow the DWS (200 pCil) and
DCG (30Q0 pCiL). S Appendix A, Tahle Sources of uranium found in the ground water as
A.18,fora summary of ! ICs rasuits.) a result of Site operations were liquid effluents
placed in disposal cribs in the 200 Areas and in
Ruthenium-103 was detected in 100N-Area irenches in the 300 Area {ERDA 1975). Uranium
welils only. This constituent was not expected to may aiso occur naturaily in soils, rock, ground
be found beyond areas immediately adjacent to water, and surface water (Fairbridge 1572).
the 100N Area because of its short half-Gfe Uranium concentrations were measured in the
. (I8-4days). _All concentrations in_these wells  __ _unconfined _aquifer in_the vicinity of both the
were below the DCG (50,000 pCill). Results uranium fuel fabrication facilities and those
—— arg summarnizedinAppandx A, Tabls A.17. -- - inactiva-waste-sites in the 300-Area known ©
have received uranium waste. As shown in
Ruthenium-106 is a mobile, shon«nved gamma— Figure 3.17, a measurabie uranium plume exists
emitter. In some instances, %Ry and 18sp benieath the 300 Area. The extent of the
made up a significant portion of the gross beta uranium plume was limited to a fairly weil-defined
activity. Wells in the 100N Area near the 1325N area downgradient from the active and inactive
LWDF showed average '6Ry concentrations waste sites. Average annual uranium concen-
of 150 to 970 pClL, which is abave the DWS trations in the 300 Area ranged from 5 (o
{30 pCi) and below the DCG (6000 pCirL). ~ 31 pCIAL (see Appendix A, Table A.22). These
One 600-Area well (6-38-65, located bstwesn concentrations are similar to average concantra-
the 200E and 200W Areas) had a concentration tions measured in 1985,
of 560 £ 210 pClA. Resufts are summarized in
Appendix A, Table A.18. Uranium concentrations in the 100H Area varied
from extremely low leveis (3.6 pCll) o an
Antimony-128, an easily detected gamma- annual average of 460 pCl/L at well 1-H4.3, All
emitter, was measured in well |-K-27 and in the 400- and 60Q-Area ground-water samples
100N-Area weils near the 1325N LWDF. Results showed only hackground levels of uranium (less _
ranged from 140 to 410 pCiL, which is far than 10 pCilL) (Appendix A, Tabie A.23). Sam-
777 “beiow the DCG of 60,000 pCiil (see Appen- ples from six weils (6-39-0, 6-41-1, §-42.2, §-43- ,
dix A, Table A.19). e e o 3s G484, 3Nd 6-47-5) along the Columbia River !
(in the area where lrittum concantrations wera
~—— -~ — -Because 131} has @ short haif-ile, it was also highest) were anaiyzed for isotopic uranium {see
detected only in 100N-Area weils. The highest Appendix A, Tahle A.23). The concantrations
concentrations existed near the 1325N LWOF ranged from 1.8 to 2.2 pCiL for 234y, 0.035 to '
(17,000 to 330,000 pCiL), which is significantty 0.057pCL for 2%, and from 12 to ;
.~ ... ._above the DWS (3pCit) and the DCG- - 1.8pCUL for B8, These lsvels were con
- - {3000 pCin). (Al wells analyzed for gamma sistent with the gross alpha measurements taken :
emitters are listed in Table A.16.) Results are in wells near the Columbia River and indicated !
summarized in Appendix A, Table A.20. that uranium was the dominant aipha-emitter in :
the six weils. Tha DCG for these three uranium i
,,,,,,, The presance of 199 in- ground water is isotopes are 500, 800, and 600 pCiL,
s:gnﬂcarn primarily becausa of its reiatively long raspectively. .
" © hail-iie (16 miilon years) and its potential for
__accurmuiation in the environment as a result of . Samples from the same six wells wers analvzed
long-term reieases from nuclear fuel reprocess- for isotopic plutonium. Results are summarized -
ing facilities (Soldat 1976). On the Hanford Site, in Appendlx A, Tabie A.23. No detectabie
. == - --ihe-main contibutor ot 'SiHo-the ground water - piuionium was observed, which is a Tfurther
has been liquid discharges to cribs in the 200 indication that the gross aipha aclivity pre-
"Areas. Sampies from six wells in the 2008 Area dominantty resulted from uranium.
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SITE ID NO.: 316-1

ALIAS: South Pornxd, 200 Area Scuth Process Ponds FACTILITY: Pend
STATUS: Inactive ELEVATION: 375 £+
DIMENSIONS: \ WATERTARLE: 34 £t

Llergth: &00 £

Width: 375 £t

Depth: 9 £t

Diamatar: O ft

LOCATION: 300 Ares
COORDLATES: N55225/716250, NE47%0/B16280, NB4713/E15584, NSS5200/B1S441, NS53587/E15789

An 8 acTe poxd area comtaining 5§ separate pond secticns. Poxxds
1, 2, & 3 are separated by two 30 £t. dikes, with the largest
pard (No. 4) separated from 1, 2, & 3 (West side) by a 16 ft,
dile and frem Porxd No. 5 (East side) by 100 ££. of land. The
Al were then mllidozed inte 3 secticns and the £1l]l was used
o cover locse material. In 1949 and 1553, the ponds wer=

drecdoed and thes alixige was resoved and txried on the «dge of

=l and the dlkes.

SERVICE DATES: 1943-1973
SERVICE HISTURY:

From 1943 to 1975, the sita received cooling wvatar and love=level

- liquid wmetss frexm fuel- fabrication operations with incidantal

additicem] wasts from the 3706 and 321 Buildings, wastes firom tha
works Lab, arganic wasteas and wvater from 303 Area floor drains.
The sits was desctivatad in 1979 and the pond has since dryed
out. :

REFERENCES:
Documesyts: HW-43121, Hé-33303, CUN-318%2
Fhotographs: 122440-268-CX
Drawirgs: H-3-57210, H-3-32708, H-3-53734, H~3-3258% -
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SCoTTM:
SODTCM IYROCLE:

ke s et du s &

MESCURY:
AT (VI):

CATMIIM (IT}:-- ——— - -

LERD (II):
FLUCRIDE:

TRICET OSOETEVIENE : -

URANIUM:

SCDIUM ALUMINATE.
NITRATE:

SODIUM SILICATE.
NICXEL (II):

C (IT):

STLVER (IV:—— --
BERYLLIUM:

COPFER (II):

METZVL ISORUTYL ZTOME:
NIZRIC ACID:

1000000C000 Litars

RADT DIVENTORY
- Ain curies)
==3: Q.0Q000 Ca=lda: G.CCCcaoo
C-14: 0.00000 PR-144: ¢.00cco
M54 : 0.900000 PM=147T: g.0cece
CO-60+ 0.00100 ZW-152: 0.c00ce
NT-63: 0.000Co -134: 0.Co0Cce
=-85: 0.00cco -183: Q0.ccceco
SR-230: 0.0000C NB-237: Q.C0oQ0
¥=81: 0.00000 PU-238: 3.30000
NB-95: 0.00C09 PU-223: ¢.ccoce
I-98: - --—8<80C00 FU=-248: G.oC22
TC-99: Q.00000 FU-241: 8.0cce0
I;-103: Q.qccoe AM-241: 9.20cac
&-106: Q.QCClC U-233: Q.20000
SN-113: Q.0C000 U-238: Q.0CCos
$3-128: Q. 00000 J=233: J.0ceco
I-129: Q.000Q0 =-33d: €.CoC20
CS-134: 0.90CcCo 3ETA: 0.£CCCo
C5-137+ —-0,-600C0 GAMMA: C.0c0co
CE-141: 0.0c0cq ALI=3: Q.0c000

These valves are decaved Thoough April 1, 13256,
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SITE D NO.: 316=2

ALIAS Horth Pcw:‘. 300 Arma North Process Pcnds FACILITY: Peond
- STATUS: Insctive - i ELSVATION: 376 It
- DIMENSIONS: WATERTABLE: 34 £t
Langth: 52 £T®
width: €00 £t
Depth: ﬁ:
Diameter:

LOCATICN: 3C0 Area '
. ... .. COCRDINATES: NST00C/E15380; NES31C/E1605C, NSS133/E182328, N26752/E15328

SITE DESCRIPTION:

£t. wide dikes, with the entire 10 acre area surrcunded by a dike
15 £t. wide and apmrotimately 10 £, high. The poxd has been
dredged pericdically to increase infiltration mate. Some
gsubdividing dikes have been bulldored to cover the pond bottom.

- SERVICE DATES: 1949-1974
SERVICE HISTORY:

- From 1949 to 1974 the site recsived lowelevwl.radionuclids licuid
-— - - - vastess-and cooling water from 3706 and 321 Buildings, aqueacus

mtscmﬂiﬂngm&mdiatedmimmmmramtm
and water from the flcor drains in the 303 Arsa. The wast

=
flowed through the 307 Retsnticn Zasin en route to the pmd The
sits vas retirsd in 1974. The pord has since dryed cut

REFERENCES :
Documents: Bé-43121, HW-33305, DUN-3125

Photooraphs: 12244C0-263-C, 122440-264~CN, 122440-274-CN
Drawings: H-3-57210, BH-3-32708, H-3-3258%
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SITE ID NO.: 316-2 (
CEEMICALS DISPOSZD

SCDITM: ' 1000000 kg SCODICM ALUMDIATE: 200ce00 =g

SODTTEM EYCRONGDE: 800000 kg NITRATE: 3CC0C0 =5
NITRITE: . 700000 oy SODIUM SILICATE: F00C0 kg
MERCURY: 40 ky NICXEL (IX): 8CCO g
CERCMITM (VT): 3000 g ZINC (II): 3600 &
CADMITM (II): 60 kg SILVER (I): 8CO kg
LEAD (II): 2000 Wy BERVILIUM: o 30 kg
TLUARIDE: 5000 kg GCCPPER (II): 30000 i3
TRICELOROETEYIENE : 100000 kxy METEVL ISCEUTYL =TONE: Q xg
CRANTIIM: 30000 kg NITRIC ACID: 200000 kg
TCTAL VOLOME DISPOSED: 100000CAC00 Litars
RADICNCCLITE INTWVENTORY
(in curies) (_
L . . 0.00000 CE=l44: 0.20ceo
C=14: 0.00000 -1 Q.Q00Q00
- e e M= 0.000co M-147; 0.0%200
Co-80: Q.00:00 =0-152: Q.00c00
NI-63: 0.00000 To-154; 0.00Cco
=-a5: 0.00CQ0 Z0=-155; 1.6000q
SR~-30: 0.00C00 NP=237: 0.00000
' Y-91: 0.00000 BU-23§: Q.QC0C0
i =98 0.00cco U-239: Q.¢ccce
=~9S5: 0.00000 FT-240: Q.000Cs
TC-99: G.00000 PU-241: g.ocese
AD=103: Q.00000 AM-241: G.Q0C00
RO-108: 0.00co0 7-233; 0.060¢0
. C .. SN=113: 0.00000 J=23%: 9.000¢0
S3-128: Q.000cC0 U-238: C.CCCue
T=129: 0.0Q0Q0 TE-232: G.00000
CS-134: 0.00000 3ETA: 0.0cono
CS-137: 0.00000 GRMWMY Q.90000
CE-141: Q.00¢e0 ALDEL: 0.CQ0C0 -
! These valyuas are decaved enmoimi Ammil 1 1S58, e
668
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SITZ ID NO.: 316-3

|
|
|

— FACILITY: Trench
- STATUS: Inactive . ELEVATION: 393 £t
- DIMENSIONS: WATERTABLE: 43 &t
Lergth: 800 £t '
Width: 10 £+
Depth: 20 £t
_ Dlampeter: O £t

mml' 300 Area
COURDINATES: NS4265/E16000, N54185/E16000, N54135/E15475, NS42685/E1547%

SITE DESCRTPTION:

Two parallel trenches 600 ft. X 10 £t. x 20 £t deep.

SERVICE DATES: 1953-1963

SERVICE HISTORY:

- From 1953/54 to 1963 the site received wastes from the Works
) Laboratory Area (329 Biophysics Lab, 327 Radicmetallurgy Bldg.,

I — - L. ] -Radie:huistz*; Bldg, 32€ Pils Tachrmlegy Bldg) and sludom rrm

REYERENCES:
Ecc:mts: RHO-CD—673, Hé=43121, HN=-33305

Frotographs: 122440-270-CN, 34631-3, 27854-8
Drawings: H-3-857210, H-3-32708, E~3-53734
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STZZE DD NO.:

316~-3

CEEMICALS DISPOSZED

SCDTO: 0 kg SODITM ALLMIMATE: Q =5
. SODITM EYTROCIDE: 0 kg NITRATE: 0 g
NITRITZ: 0 lg SODIUM SILICATE: 0 xg
' MERCTRY : 10 kg NICKL (IT): 3000 kS
? M (VI): 1000 kg ZINC (II): 1C00 kg
CADMITM (IT): 20 kg SITVER (I}: 00 =g
' LEAD (II): 600 kg BERYLLIUM: 0 kg
FLUORIDE: 2000 oy COPFER (II): 20CC0 =g
TRICSLOROEIEVITIE: 0 kg METEYL ISCEUTYL ZICNE: 0 kg
CRANITM: 100Q0 kg NITIRIC ACTO: Q0 kg
TOTAL VOLOVE DISPOSED: 1000CCCoR0 Liters
RADTONUCLIDE ITNVENTCORY (
- (In curies)
B=3: 0.00000 CE-i44: Q.Q¢cceo
C=i4: Q.QC000 SR=l44: Q.CQcee
! 54 : 0.C0000 o i 2.20000
, o .. GCO-8Q: .. ... Q.0c000 oI-132: Q.Qceco
——— -~ MI-583: — - Q.0003G0 - To~-154: 0. 3000
i S KR-85: Q.00000 EJ-155: g.coceee
1 e SR=-3Q: Q.000Q0 NF=237: Q.3dc0ce
' Y-91: 0.00000 Sr-238: Q.Q00C0
| =2~35: Q.CO000 F=-229: 2.80c00
' poa o1 M 0.Q0C0o0 Po-243: C.QC200
) TC-39: Q.co000 PU-241: ¢.CCccCh
M-103: Q.000C0 AM=241: Q.C2CQ0
RC-106: Q.C0000 S-232: 2.0CCC0
. T SM-113: Q.00000 =238 Q.ccceaa
P S8-125: Q.000Qc0 U-233: 0.00Ccce
’ I-129: 0.Qa3QQ¢ T=-232: c.Qeeee
CS=-134: 0.00con SEIA: 0.82cco
"’ S CS=-137: G.00000 GANMA : 0.00000
CE-141: Q.0C0cQ ALPHA: 0.Cgcee -
lthough used for radicactive waste dispesal, oo invenwory is availabla,
hese Values are decayed throuoh April 1, 1936. e
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SITE ID NO.: 316=4

g e

ALTIAS: 321 Crib, 300 Nerth Crib ... _PACTIITY: Crin
-. STATUS: Inactive ELEVATION: 438 £t
N - DIMENSIONS: VATERTABLE: 68 £t
' . Legth: o2t
\ Width: (s I 2
Depth: - 10 ft
Diamater: 8§ £t
1
J
: LOCATION: 300 Avea

o apprax. 8 £t. diameter, 7 £+. high, cpen bototm, 1/4 in.
thicic SS tanics buried 10 £t. below grade, resting cn gravel
 _ s=trata. Thare is a weste influent line t5 the tans starting at

s
SERVICE DATES: 1948-1956
SERVICE HISTORY:
! From 1948 to 1956 the sits received water contaminated with hascne
bearing uraniimm wastes and limited amowmts of other uvranium
| bearing wastss {rom tha 321 building. The site was retired
| ecmaring arourdd 7/58 to 1956,
:
i
REFFRENCES ;
'i Docrments: RED=-CD=-873, H#=43121, ARM-2164, 3439078, HW=33305
, Photographs: 122440-260-CN, 122440=261=CN
Drawircs: E=-3-57210, B=-3-32708
i .
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STITE ID NO.: 315-4 ' (T

CEEMICALS DISPQSED

SCDITM: 0 kg SODITM ALLMDNATE: 0 X3
SOOI SYDROXIDE: 0 kg NITRATIZ: 1000 kg
NITRITE: Q iy SODIUM SILICATZ: Q0 kg
MERCURY : Q g NICKEL (II): Q kg
T M (VI): 0 kg ZINC (II): Q=5
CADMIUM (IT): Q kg SITLVER (I):-- 0 g
LEAD (II}: 0 kg BERYLLITM: Q g
FLUORIDE : 0 kg COPPER (II): 0 k2
TRICHLOROETHYIENE: 0 kg METIHYYL ISCEUTYL XZTONZ: 3CCQ kg
URANTUM: 2000 kg NITRIC ACID: 9wz
_._TOTAL VOLIME DISPOSED: -----200CCQ0 Litars
RADIONLUCLIDE INVENTORY
{in curies) ' (
= S Bm3r . -0.00000.- .- CE=144: 0.30C0C
C-14: 0.Q0cace =144 Q.CCcoQ0
MN-34 : Q0.CCQ00 M=-147: Q.CQ0Co
CC=&0: Q.00000 0-152: Q.0C000
-—- -NI-83:— - G.0Q000 U-1584: Q.CCo0e
KR-3s: Q.Q0000 Z0-155; 0.cQcel
SR-50: ¢.00000 N2=-237: Q.0CCco0
Y-91i: 0.00Q00 FU-238: Q.00000
=-95: 0.200C0 PU-239: Q.Co0Cco
—=-35: 0.Q00CC FU-240: Q.3CCA0
TC=-39 Q.CoCCo FU~241: Q.26cco
mO-103: 0.00000 AM=241: 2.02C0
;-106: 0.000c0 0-233: Q.CCC0
SN=113: Q.00000 U=23%: 2.000QQ0
s3-12%: ¢.00000 U-238: ¢.Cco00
----- - ——--%=129: ©.80C00 TE-232: Q.00008
CS=134: Q.00000 I=TA: 0.C0CQ0
CS-137: €.Cgoan Ghed, Q.CCCCo
CE-141:  0.00000  ALTHA: ... Q.CCCCO .
Although usad for radicactive waste dispesal, =0 invenzory is availakle.
ese values are decayed hrcugh Ap@il oL, 1328, e

672

Ref. 8.8



SITE ID NO.: 618-1

FACILITY: Burial Grourd
ELEVATION: 390 £t

WATERTABLE: 48 £+
Length: -320 £t
Width: 15C £t
Depth: 20

LOCATION: 600 Area ~ |
. COGROINATES: N55310/W14987, NSE3S0/W14967, NSS310/W14834, NBS630/W14834

SITE DESCRIPTION:

Burial grourd consisting of at least two trenches mmning
morth-south, 16 £+, wide (surfacs) x 200 £t. loaxy x 8 ££. deep.
Thers are also a series of pits ruming east-west, 20 f£t. deep

e ] 15 ft. m.

SERVICE DATES: 1948-1956
4 SERVICE HISTORY:

This Durial grourxd was active from 1945 to 1956. The sits
cmtalins uranium, plutenium and fission praducts from the 300
Area fus] fakteication with incidental additional wasts fyom a
very small laboratory cperation.

REFERENCES :
Documents: EN-43121

T Photographs: 122440-257-C8
Drapvings: B-3=-57210, B-3-32585
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SITE ID ND.: 618-1

—_—_— - Y —— ) _h E-- - E——-ﬁ

RADIONUCLITDE INVENTORY

.Q0000 THE-222:

.00000
00350 BETA: .00000
.00000  GAMMA: __0.00000
. 00000 ALZHEA: 0.00000

a

(in curiss)
2-3: 0.00000 CE-144: 0.0000¢
c-14: 0.00000 PR=-144: 0.00000
o MN-Sé: 0.00000 .. PM=147: 0.00002
Co-60: 0.00000 =-152: 0.00000
NI-63: 0.00000 -154: 0.00000
KR-88: 0.00000 EC-155: £.00000
SR=30: ~ 0.00000 NP-237: 9.00000
7=-91: 0.00000 PU-238: 0.00000
NB-95: 9.00000 PU-239: 0.06000
ZR-95: 0.00000 PU-240: Q.017Q0
- TC~39: 0.00000 POU-241: 0.00000 (
RU-103: 0.00000 AM=241: 0. 00000 :
RJ-106: 0.00000 U-233: 0.00000
SN-113 0 .00000 U-228: 0.00000
SB-12% 0.00000 U-238: 0.000C0
o el
0 ‘
!
0

Thess valuas are dacayed through April 1, 1936,

1

|
n
~4
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( SITE ID NO.: 618-2

' ALIAS: Solid Waste Burial Ground #2 FACILITY: Burial Ground
L STATUS: Inactive ELEVATION: 385 £t
! ~ DIMENSIONS: WATERTABLE: 43 £t
! Length: 350 £t
| Width: 215 £t
Depth: 18 ££

~b- - - COCRDINATES: NSS700/WE15060, NS570C/E14845, NS60S0/B14848, NS60S0/EBL15060

SITE DESCRIPTION:

Burial ground emtaining four trenches roming east-west. One
tench is 51 ££. wide (top width) x 150 £t. long x 15 f£t. deep,
with a bottom width of 6 ££. The location apd dimensions of
three enches are uniknown.

SERVICE DATES: 1951-1954

SETIR HTSINDY.

] This barial ground was active from 1951 - 1954. The burial
gramﬂmmadfudispmalotmﬂmmtedequimt
and matarials, plutonium, and fissicn products. The wranium

) waste was typically solid metallic uranium oxides in the form of
matal cuttings from resctor fuel fabrication facilities in the 300

Arme

X
;
He
1

FRRERENCS .

N Documants :
. Fhotographs: 122440-281-CN
N Drawings: H-3-57210, H=3=-32%35%

:
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T ——

No chemical Ilnventory is available.

RADIONCCLIDE INVENTORY

{in curies)
B-3: 0.00000 CE~144: 0.00c00
C-14: . 0.00000 PR~144: 0.00000
“Mif=fs - ~Q.00000 “PM=147: Q.000C0
CO=60: Q.00000 EU-152: Q.Q00Q0
NI-83: @.00000 EU=-154: 0.00000
KR~-as: 0.000Q0 E0-155: Q.0000Q0
- SR=80: -~ ~———0.00000 —~— i®=-237:  ~ 0.0Q000
Y-91: 0.00000 PU-238: 0.00000
o= =11 5. 00000 PU-229: 4. 00000
ZR-95; 0.00000 FU-240: G.00000
TC-99: _ 0.00000 PU=-241: Q.000C0
RJ-103: 0.00000  __AM-241: Q.00000
RO-1086: 0.00000. U-233: Q.000c0o
SN=-113: 0.000C0 J=235%: Q.0Q000
SB-125%: 0.00000 U=-238: 0.00000
I-129: Q.00000 TH~-232: Q.00C00
CS=134: 0.00000 BETA: 2000Q.00000
CS=137: Q.0Q0000 GAMMA ; 0.00000
CE=-141: 0.00000 ALFHA: Q.00c00

These vaiues are decayed through April 1, 1988.
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ALIAS: Burial Greurnd #3 FACILITY: Burial Ground

“~~~ "STATUS: Inactive ELEVATION: 388 ft

DIMENSTIONS: WATERTAELE: 43 £t

Larxyth: 350 £t
Width: 163 £+

Depth: 15 £«
Dizneter: Q £t

LOCATION: 600 Area
COORDINATES: NS5703/E14677, NS5S5703/E14832, NSGO4S/E14677, NS60458/E14832

SII= DESCRIPTION:

mmmummmmmm.
150-!-- . !.- :‘E cﬁo

SERVICE DATES: 1984~1985

SERVICE HISTORY:

This burial growxl was active from 1954 - 1955, The site was
primarily used for the disposal of uwranium weste in the form of

contaminated tailding material derived from the 313 baildings.

REFERENCES:
Docrrnents
- - Photographs: 122440-282-CH
Drawings: H-3-57210, H-3-32%58%
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SITE ID NO.: 618-3
C

C==MICALS DISPCSED

No chemical inventory is available.

RADIONCCLIDE INVENTORY

(in curies)
B-3: 0.00000 CE~144: 0.00CC0
C-14: Q.0000Q PR=144: Q.00CQa
Mi~24 : Q.00000 PM=147: 0.00CC0
Co-60: Q.00000 EU=-132: 0.00000
o NI-83: 0.000C0 E0-154: 0.C0000
B S - KR~85: $.00000 EO~-155: . 00000
SR=-20: 0.00000 NP-237: Q.00000
Y-91:  0.00000 PU~238: a.000ca
NB-35: Q.000c0 P-239: 0.00C00 _
ZR~5%: 0.000Q0 PU-240; - Q.00Qc0
TC-99: Q.00000 PU=-241: 0.00000 (:
HI-103: 0.0Q0e0 AM=-241: 0.0eCco0
RO-106: Q.000Q0 U=-233: 0.CC000
SN=113: 0Q.000Q0 U=-235: Q.000CQ
S8~-125: C.30000 U-238: Q. 00000
I-129: 0.0C000 ™-232: Q.Q00Q0
CS5-134: Q.00000 ZETA: Q.00000
e ' - CS-137: Q.00000 GAMMA, . 0.00CC0
CE-141: 0.00000 ALDHS . @.J0000
Although used lor radicactive waste disposal, no inventervy is avallakle.

These valuss are decayed through April i, 1986.

€
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; SITE ID MO.: 618-4

- ALIAS: Burial Ground #4 FACILITY: Burial Ground
: STATUS: Inactive ' FLEVATION: 400 £t
el __DIMENSTONS: WATERTABLE: 58 £t
Lergth: 570 ft
Width: 220 £t

: 15 £+

LOCATION: 800 Area
COCRDIMATES : NB7832/B14546 (Soutihmeest Caoromer)

-glangatad pits waich were filled and

SERVICE EISTORY:

RETERENCES :
Documents :
Photographs: 122440-262-CN
Drawings: B-3-57210, H-3-3258%
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SITEZ ID NO.: 618-4

CEEMICALS DISPOSZD

- o chemical inveatory is available.

RADICNUCLIDE TTIVENTURY

Timse values are decayed tyretgh April 1, 1936.

682

{in cries)
B=3 Q0.00000 CE-~144: 3.00Qc0
c-14 0.00000 PR=144: 0.00000
MN~-54 0.00000 PM=147: 0.Q0000
CO-2Q 0.00000 EC=-152: 0.00Q00
NI-63 Q.00000 E0=-154: Q.CCece
KR~-as 0.00000 E0-158: 0.000C0
—— — - -SR=30: 0.60000 wp-237: 0.00Ca0
Y-81: - 00000 - —PU-238: - Q.00000
B—-a8. Q.000C0 PU-239: Q.00000
ZB=-9%: Q.00000 21-240: Q.00000
TC-89: Q.00000 | PU~241: Q.00000
=103 0.000Q0 AM=241: 0.00000
. R-108: Q.00000 U=233: 0Q.00C0o0
e - SM-113 . - --8500000 U=233: Q.Q0000
SB-12%: 2.000Q0 U-238: 0.00000
I-129: Q.00000 TH=232: Q.0000¢
C3=~134: 0.00000 BEIA: ¢.00000
CS-137: 0.00000 GAMMA : 0.00000
CE-141: 0.00000 ALFHA: 0.cocao
Althocugh used for radicactive waste discosal, o inventory is availanis,

Ref, G.16



SITEZ ID NO.: 618-%

—— — e —

ALIAS: Burial Ground #8 FACTLITY: Purial Grourd
" STATUS: Inactive ELEVATION: 374 £t
{ DIMENSIONS: WATERTABLE: 32 £t

: LOCATION: 600 Area -
g COCRDINATES: NS7245/215429 (Southwest coxmer)

SITE DESCRIPTION:

Burial grourd comtaining a bhurning trench oriented
northesst-scutibeest by its largest dimension. It was covered and
filled with 4 £f. of clean soil.

. REFERENCES:
- Documents:

Photographs: 122440-265—CN, 122440-277-CN, 122440-266-CN
[ Drawings: H-3-57210, H-3-22585

-~

-~

Ref. 8.17



———— -

¢ SITE ID M0.: 618-3

CHEMICALS DISPOSED

No chemical inventory is available.

RADIONUCLIDE INVENTORY

(in curies)
-—- B=3: QL0006 co CE=idd: T 0.5G0C0
C=14: 0.00000 Pr=144: 0.00000
oo 22T B Q.000aqQ =147 0.0Q000
Co-60: Q.00000 EU-132: Q.00000
NI-63: 0.00000 FO=154: 0.00000
KR=-85: 0.Q0000 EU-155: 0.000C0
SR-2Q: 0.00000 NB=-237: 0.C0Q00
¥-91: Q.00000 PU-238: 0.000C0
NB=-9%: Q.000C0 PU-239: £.00000
ZR-95: 0.00000 FO=-240: 0.00C00
TC~39: Q.0Q000 PO=-241: Q.000u0 . (;
RO=-103: _ _ 0.00000 __ __AM=241: Q.0e000
RD=-106: 0. 00000 0-233: 0.00000
SN-113: 0.00QQ0 U-2238: 0.00c00
SB=-125: Q.Q0000 U-238: Q.cooce
I-129: Q.0C000 TH=-232: Q.000Q0
CS-134: 0.00000 BETA: Q.Q0CC0
- S-137: Q.Q0000 GAMMY ; 2.0QQo0
: - CE-141: 0.QA0Qa ALFHA: 0.00c00

Although used for radicactive waste disposal, no inventory is available.
These values are decayed twough April 1, 1986.

- N S

®
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SITE ID NO.: 818=7

ALIAS: Burial Ground #7 FACTLI?TY: Burial Grourd
STATUS: Inactive ELEVATION: 396 £t
DIMENSIONS: " WATERTAELE: %4 #t

Length: 1120 £

Width: 650 £t

Depth: 12 ¢

LOCATION: 600 Arem
COORDINATES: N$6300/E12635, NS6300/E11998, NS7420/E12653, NS7420/E11998

SITE DESCRIPTICON:

Therse are two drive=in, sast-west oriented trenchas. Beoth
trenches have been closed and tackfilled. The V-shaped pit in
the center (approximately NS6550) was used for thoria disposal.
The site was bacikfilled and coversad with clean snil.

SERVICE DATES: 1960-1973
SERVICE HISTORY:
Materials primarily from the 300 area fuel element mamifacturing

Frocess. They are slightly contaminated with wanium or thorium,
and scoe beryllium contaminated zircalloy is also in these pits.

REFERENCES:
Documents: B&~-77274

Photographs: 122440-273-CX
Drawirgs: HB-3-57210, M-6000 #1, H-3=3298S
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SITE ID NO.: 618~7

CEEMICALS DISPOSED

No chemical inventory is available.

TTT77 7 RADICNUCLIDE INVENTORY

(in curies)
H-3: 0.C60000 CE-144: 0.00c00
" C-14: 0.00000 PR=144: 0.00000
- L MN=S4: 0.00000 P-147: 0.00000
e C0-60: 0.00000 EU-152: 0.000Q0
I . NI-63: 0.00000 U=154: 0.00000
KR~88: 0.00000 EU-155: 0.90Q00Q
fffff - SR-4Q; 0.0000C0 NP-237: 0.00c000
Y-91: - 0.00000 PU-228: Q.00000
NB-98 : 0.00000 PU-239: 0.00000
ZR-95: 0.00000 PUI-240: Q.00000
TC-99: ~ @.co000 PU-241: 0.00000 : (:
RU-103: 0.00000 AM-241: 0.000C0
RU~106: 0.00000 U-233: 0.C00C0
SN~-113: 0.00000 U-23%: 0.G0000
I L. SB=12%; 0.00000 U=238: Q.cooon
I~-129: 0.00000 TH-232: 0.0C0c0
CS-134: 0.00000 SETA: 0.00000
Cs-137: 0.00000 GAMMA : 0.00000
o CE-141: 0.00000 ALZEA: 0.00000

Although used for radicactive waste disposal, no inventory is zvailaple,

___ __These valuss are Zocaved through April 1, 1388,

o | s
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SITE ID NO.: §18-9

ALIAS: 300 West Burial Ground FACILITY: Burial Grourd
STATUS: Inactive ELEVATION: 400 £t
DIMENSIONS: WATERTABLE: 58 £

Langth: 200 £+

Widtch: 19 £t

Depth: 8 £

LOCATICN: 60C Area
COORDINATES : NS3738/E11016, NSS738/R10998, N53938/¥11016, N38938/E1Q998

STTE DESCRIPTION:

Bu